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“Tt Must Be Attractive 


“Tt Must Be 


50 THEY COMBINED THE BEAUTY OF STONE 
WITH THE STRENGTH OF IRON 


® Here, you will say. is an admirable example 
of beauty combined with utility in small bridge 
construction, Situated in an Ohio park, this 
triple arch bridge, with a total span of 45 feet, 
surmounts a concrete dam 26 feet high. 

Each areh is built of heavy-gage corrugated 
iron plates, bolted together and securely an- 
chored in the tall masonry piers. These Multi 


Plate arches are designed to carry the full load 


MULTI PLATE 


SAID THE ARCHITECT 


Strong. 


“SAID THE ENGINEER 


of traffic, besides acting as a support for the 
artistic stone work used in the facing. 

This installation is typical of the results you 
can obtain at moderate cost with Armeo Multi 
Plate. In full-round or arch design the indi- 
vidual plates go together easily and insure a 
strong, permanent structure requiring little or 
no upkeep. Let an experienced Armco man 
show you where and how this modern material 
can be adapted to your small bridge problems. 
Lse the coupon for quick action. Armco Cul- 


vert Mfrs. Association, Middletown, Ohio. 


Tell me more about the use of Armco Multi 


Plate construction. 
Name 
Title 
Address 
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Back to First Principles 


iepeuane to the Boston Chamber ef Commerce a 
few weeks ago, Colby M. Chester. Chairman of the 
National Association of Manufacturers. threw a brilliant 
-potlight on the true functions and objectives of indus- 
try as against the warped half-truths that are served up 
so consistently by partisan spokesmen and advocates. 

Mr. Chester sees the need for increasing purchasing 
power in the hands of the people, but he knows that it 
cannot be realized by merely using the taxing power to 
rob a few Peters to pay a multitude of Pauls. Like all 
business men he wants prosperous business, but he 
knows that it cannot be achieved by arbitrary or manipu- 
lated cuts or increases in prices. While he does not say 
it in so many words, it is safe to infer that he knows 
also that widespread abundance cannot be won by build- 
ing up a permanent horde of federal dependents, en- 
couraged by a professional Santa Claus playing with 
the credit of a nation. to demand a governmental bounty 
as their right. 

For Mr. Chester tells us very clearly and correctly 
that the key to that abundance must be sought “in in- 
creasing the earning capacities of those in employment 
and in increasing their number: and.” he continues. 
“probably the best way to do that is to increase produc- 
tion while maintaining the lowest competitive price 
levels.” 

Note that he bases purchasing power on earning ca- 
pacity and increased volume on competitive prices. On 
no other bases can either of these essentials be soundly 


and. therefore. permanently achieved. 


O)xiy py increasine the productive capacity of the in- 
dividual can we increase his earning capacity and hold 
it.at the higher level. It cannot be done by statute or by 
industrial strife: we cannot divide what we do not pro- 
duce. however effectively we may fool the people into 
thinking otherwise. And when we try to do it we are 
hut consuming our capital and heading into desperate 
and disastrous courses. 

Neither can we maintain the increased production 
required to provide employment if we fail. as Mr. Ches- 
ter puts it. “to maintain the lowest competitive price 


levels.” For that is necessary if we are going to broaden 
our markets sufficiently to absorb the ereater production. 
(And if we think that we are beating the game in our 
own interest by maintaining fictitious. non-competitive 
price levels we are but fooling ourselves. We are, in 
fact. drying up demand by reducing the number of 
potential customers by curtailing the purchasing power 
of each of them or by opening the door to substitute 
products or services. 

Mr. Chester knows also that the answer to our problem 
is not some one of these measures, ridden to absurd 
excess, but rather the rational combination of them all. 
And that can be achieved only by a free, competitive in- 
dustry, subject to no more statutory regulation than is 
necessary to conserve the essential rules that he lays 


down. 


To OBSERVE AND FORWARD these elementary principles 
is the true social mission of industrial leadership. By 
more eflicient methods, machinery and management, the 
enlightened leaders of every business and industry are 
trying to maintain what Mr. Chester prescribes as the 
essentials of sound progress. In the name of business and 
under the incentive of business profit, but actually in 
the interest of true social progress. they are trying to 
make jobs for more people and to increase their earning 
capacities in those jobs. The record shows that over the 
last fifty vears they have been amazingly successful in 
that job and there is every reason to believe that they 
can better that record during the next fifty. 

Dislocation in the industrial mechanism is bound to 
occur. From time to time, and not always from the same 
cause. it breaks down more or less completely. But the 
way to strengthen the machine is not to wreck it, and 
the way to smooth its operation is not to foul its bear- 
ings. Mr. Chester points out the fundamentals; we shall 
be able to cope with the evils only as we remember 


those fundamentals and stick closely to them. 
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Eytoder. millions of sleek cattle feeding in luscious 
green valleys—beefsteak on the hoof for tomor- 
row’s dinner tables. Such is the daily story of our 
great meat packing industry. But think of the part 
that water must play! Packing and refrigerating 
plants must have a plentiful and dependable supply 
of water. It is quite significant that so many big and 
small packing and refrigerating plants use—and 
prefer the famous Layne Pumps and Well Water 
Systems. This equipment uncompromisingly meets 
their demands for outstanding efficiency and excep- 
tionally low operating cost. 


If you are planning on revising and modernizing 
old, or putting in new wells and pumps, why not 
investigate Layne Pumps and Well Water Systems? 
Layne & Bowler, Inc., and their affiliated companies 
offer a complete service from the original survey 
to the complete well and pump installation. For 
literature, write 


LAYNE & BOWLER, INC. 
Dept. C, Memphis, Tenn. 


a ae 
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Listed below are the names 
and locations of some of our 
affiliated companies who un- 
derstand the geological forma- 
tion of your territory. They 
are completely equipped with 
all modern well drilling and 
pump installation facilities. 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS Co. . STUTTGART, ARK 
LAYNE-ATLANTIC Co. . . . NORFOLK, VA 
LAYNE-CENTRAL Co. . . MEMPHIS, TENN 
LAYNE-NORTHERN Co., MISHAWAKA, IND. 
LAYNE-LOUISIANA Co. LAKE CHARLES, LA. 
LAYNE-NEW YorK Co. . NEW YORK CITY 
LAYNE-NORTHWEST CO. MILWAUKEE, WIS 
LAYNE-OHIO Co. . . . COLUMBUS, OHIO 
LAYNE-TEXAS Co... . . HOUSTON, TEXAS 
LAYNE-WESTERN Co., KANSAS CITY, Mo 
CHICAGO, ILL., AND MINNEAPOLIS, MINN. 
LAYNE-BOWLER NEw ENGLAND COMPANY. 
BOSTON MASSACHUSETTS. 
INTERNATIONAL WATER SUPPLY, LTD., 
ForT ERIE, N ONTARIO, CANADA. 
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NIGHT LIGHTING of major trunk 
highways will be the next great for- 
ward step in highway development. 
Bezinning in August, Engineering 
Vews-Record will publish a series of 
articles giving the most up-to-date 
information on the possibilities and 
problems of this new science. 











THE COVER PICTURE is a view down the spillway 
of Alamogordo Dam on the Pecos River in New 
Mexico being built by the Bureau of Reclamation. 
The energy of the falling water is dissipated in the 
pool at the bottom of the spillway. 
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cident of last year was the collapse 1e Week's Events 81 
of a New York City apartment house Read 7 
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in which 18 workmen lost their lives. eader Comment 88 
In this issue, Elwyn E. Seelye, one Fditorjal | 
of the engineers appointed by the ditorials 0 
ourt to investigate the collapse, re- , 
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that the public may enjoy the safety (Speculative building. Building codes. Licensing) 
to which it is entitled. 
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fnance water improvement is made (Municipal finance, Water supply) 
hy Arthur W. Consoer, an engineer 
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of long experience in water supply Asphalt Plant Control C. A. Procror ano C. L. Suarruck = 97 
development. (Asphalt paving manufacture, Street paving) 
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roit’s. successful paving operations Straitjacketing Chlorine Tanks 100 
begun July 1, C, A. Proctor and (Water supply, Chlorine handling ) 
C. L. Shattuck in this issue tell hou 
precise control is kept over all proc- New Concrete Placing Record 10] 
esses of manufacturing asphalt. (Concrete mixing. Dam construction) 

Chlorine. properly controlled in 5 e : 

water shies, is man’s strongest Bridge Engineer's Odyssey Watvo G. Bowman 104 

lejense against disease: chlorine un- (Bridge construction, Foundations. Floods) 

ontrolled deals death. How leaky 
chlorine containers can be made safe A.S.T.M. Meeting 110 
s described on p. 100. (Steel, wrought iron, Cement. Concrete. Brick, Paint, 

The remarkable bridge building Bituminous materials, Cast iron) 
program of New England was told _ 
ae : . . oe 
in general terms last week. This Rustproofing Fort Peck Penstocks 115 
week Mr. Bowman gets down to de- (Painting, Pipe line construction ) 
tails of the bridge building opera- : eet cha ee be 
tions. The Week’s Events (Continued) 116 

New records for concrete placing 73 . 120 
| ke Unit Prices 
ave been set up at Grand Coulee 
Kee siete, cle andl eaig anal - New Aids to Construction Adv.page 28 
processing and handling. Details are 
given on p. 101. : 

oe Construction Reports Adv.page 39 
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THROUGH Chapman Sluice Gates 
your projects can enter into a new low 
valley of maintenance expense. For these 
gates go in to stay ... and they mind their 
own business efficiently for years on 
end, with no more attention than formal 
inspection. Such service is definitely pre- 
dictable by performance 
records on projects like 
your own — and by shop 
tests that impose condi- 
tions seldom if ever en- 
countered in service. 

In fact, Chapman Sluice 
Gates save time and 


The 


CHAPMAN 
VALVE 


July 15, 1937 


The Gate 


to Lower 


Maintenance 


Costs... 


money right from the start. Installation 
is simplified and sped up by interchange- 
able parts that remove the need to match- 
mark stems and couplings. 

And Chapman’s standard line of sluice 
gates is complete ... includes many types 
and sizes usually considered special, one 
of which may save you 
a costly special-order job. 
Before you order, it will 
pay you to check your 
needs against Chapman's 
Sluice Gate Handbook. 
Your copy is ready to be 
sent — by return mail. 


MANUFACTURING CO. 


INDIAN ORCHARD, 


MASSACHUSETTS 
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THE 


Water District 
Won’t Unionize 


Southern California district is 
not subject to Wagner Act, Board 
states 


As a political subdivision of the State 
of California the Metropolitan Water 
District of Southern California is not 
subject to the National Labor Rela- 
tions Act and will not restrict employ- 
ment on the Colorado River aqueduct 
to members of any single union. ac- 
cording to a statement of the district’s 
employment policy issued by its board. 

W. P. Whitsett, chairman of the 
hoard, issued the statement July 2 fol- 
lowing the appearance before the board 
at a previous date of a delegation 
speaking for “Local Union No. 270, 
A queduct,\ Subway, and Tunnel Work- 
ers. an afffliate of the Committee for 
Industrial Organization.” Spokesmen of 
the union group requested a “closed 
shop” agreement with the district. 

The district, board’s statement is sum- 
marized as follows: 

1. The Metropolitan Water District 
of Southern California is a_ political 
subdivision of the state of California, 
and by the express terms of the Na- 
tional Labor Relations (Wagner) Act 
is not subject to that act. 

2. It is unlawful for the district to 
enter into any agreement which will 
limit or restrict the right of citizens 
qualified for the work and _ residing 
within the district to obtain employ- 
ment on the Colorado River Aqueduct. 

3. This Board cannot and will not 
restrict employment to members of any 
single union. 

!, Our investigations have failed to 
reveal that any city or district in Cal- 
ifornia has entered into any “closed 
shop” agreement with any union. 

5. The responsibility for the con- 
struction of the aqueduct is by law 
imposed on the board of directors. 

6. This board has not and will not 
foster, encourage, discourage. or op- 
pose the joining of any lawful organ- 
zation by any of its employees. 

7. It will continue to be the policy 
of this board to treat with the repre- 
sentatives of any group of employees 
r any individual employee, through 
the staff of the general manager. 
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8. Throughout the construction of 
the aqueduct this board has earnestly 
endeavored to maintain superior living 
and safe working conditions for its 
employees. Wages have been increased 
from time to time as warranted by 
changed conditions. 

9. This board has by ordinance set 
up fair rules and regulations govern- 
ing all district employment. 
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INCOMPLETE SPILLWAY 


A MAJOR flash flood with a crest ex- 
ceeding 50,000 sec.-ft. recently piled 
up behind the incomplete Alamogordo 
Dam on the Pecos River in New Mex- 
ico, spilled over the spillway and 
passed down the river without damage 
to the town of Carlsbad. The dam is 
being built by the U. S. Bureau of 
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WEEK’S EVENTS 


Arizona Road Builders 
Sign AFL Contract 


Twenty-four contractors enter 
agreement: outside firms expected 
to participate 


A closed shop agreement with the 


American Federation of Labor has been 
signed by 24 highway contractors in 
Arizona, all members of the Arizona 
Chapter of the Associated General 
Contractors of America. However, the 
agreement is with the individual con 
tractors and not with the chapter as a 
whole. It was negotiated by Jos. P. 
Condrey, secretary of the chapter, 
Phoenix, and A. H. Peterson, Pacific 
Coast representative of the AFL. Out- 
side highway contractors operating in 
the state are expected to become par 
ties to the agreement. The wage scales 
will be set from year to year based on 
the highway department’s rates. 
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PASSES FLASH FLOOD 


Reclamation to provide supplementary 
storage for the Carlsbad reclamation 
project. It is an earth and rock fill ex- 
tending to the right of the spillway. 
The spillway is cut in the rock cliff and 
paved with reinforced concrete. An- 
other view of the spillway is on the 
cover of this issue. 
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Vajor Kittrell Succeeds 
Col. Larkin at Fort Peck 


Thomas B. Larkin. U. S. 


in charge of the Fort 


Lt.-Col 
district engineer 
Peck Dam Montana 
Nov. 21, 1933, leaves that position on 
July 16 to enter the War College at 
Washington. He will be 
Maj. Clark Kittrell, 
chief of operations at Peck since 
the start of the Maj. C. N. 
Iry moves up to the position of chief 
Capt. A. W. Pence, who 


has been in charge of driving the four 


project in since 


succeeded by 
who has been 
Fort 


project, 
ot operations, 
diversion tunnels, 


Capt. D. A. D. 


dre dging and 


now completed, and 
Ogden, 


dam 


in charge of 
construction, will 


having been 


transferred to other duties. Capt. C. H. 


leave the project, 
( harp 

for dredge 
ot the fill 


Col. Larkin 


assumes the respons bility 
operations and placement 
has supervised the ex 
idinge of over 39,000,000 man-hours 
labor at Fort Peck and during his 
62,000,000 cu. vd. of fill) has 
| pumped into the 1 4.000.000 
f material has been excavated 
llway. and 25.000 ft. of di- 


regime 
dam. 


m thre sp) 


DAM AS 


HIGH 


season of the year, is now diverted to 


flow over low sections left in the east 
end of the dam. Seepage under the high 


section of the cofferdam in midstream 


The 


Missouri River on June 


version tunnels has been driven. 
diversion of the 
2+ and corresponding closure of the 
center section of the dam marked the 
climax of his term of office at the proj- 
ect. A detailed account of the river di- 
version and dam closure will be given 
in next week’s issue. From June 24 to 
July 7 more than 1,700,000 cu. yd. of 
material was pumped into the closure 


section, 


Contract Let for Approach 
to Lincoln Tunnel 


Contract for construction of the New 
Jersey approach to the Lincoln tunnel 
in Weehawken has 
the Port of New York Authority to 
George M. Brewster & Sons, Inc.. of 
Bogota, N. a for $2.257.000. The see- 


tion of elevated express highway. mar- 


been awarded by 


ginal streets and ramps included in 
the contract, will be located a short 
distance north of the Weehawken 
municipal building. The structures will 
be partly of steel and partly of rein- 


forced faced 


rubble masonry. 


concrete with granite 


July 15, 


WATER COMES IN THE COLUMBIA 


late this spring and collapse of som 
inner cells for a time threatened flood 
ing of the east cofferdam, thus delaying 


the work for many months. 


TV A Unable to Allocate 
Cost of River Work 


Inability of the 
Valley 

a conclusion as to the proportionat 
cost to be flood 
navigation. fertilizer, national defense 


directors of — the 
Tennessee Authority to reac! 


charged to control, 
and power development in respect to 
facilities at Wilson Dam and the steam 
plants at nitrate plants No. 1 and 
was reported to Congress July 8. The 
report was in the form of a_ letter 
signed by Harcourt A. Morgan, vice 
chairman of the TVA directors, which 
was approved by President Roosevelt 
on May 6. 

The cost allocation 
section 14 of the Tennessee Valley Act 
as amended, and was due Jan. 1, 1937 
At that time Congress was notified that 


was directed in 


additional time would be necessary. 
and this conclusion is repeated in the 
present letter, states that the 
studies are being carried further by the 
TVA board. It is also pointed out that 


the principles established in this  in- 


which 


stance will undoubtedly apply to other 
cases in the future in allocating the 
costs of multi-purpose projects. 
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THE CURRENT TREND 


This week’s news of contract volume and cor 


Good, Bad and Indifferent 


Charted record of first 6 monihs in various classifica- 


truction cost factors 





tions of engineering construction reveals a spotty picture in which 


private building is principal highlight 
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THIS WEEK’S LARGE CONTRACTS 





New Hospital, New Orleans... 7,312,000 
Tallman’s Island Sewage Treat- 


ment Works, Contract 2; 


Plant improvements, Republic 
Steel Co., Gadsden, Ala.... 


Plant, Bendix Aviation Corp.. 


$2.000,000 


: ONS ED hoe kb ioc saebares 303.000 
The Biss atincnviccas. 3.000.000 New York ee 1,303 
Cok ; Ford M : Portion Lincoln Tunnel  ap- 
oKe ovens, Ford Motor Co., proach, Weehawken, N. J.. 2.287.000 
River Rouge, Mich.... 1,200,000 Highways, Pennsylvania...... 1.453.009 


\partment House, New York 3,000,000 1,294,000 


Highways, New York...... 





THIS WEER’S FIGURES 










July 16 July 8 July 15 
Lihches 157 1937 
Federal se hain ark SS.505 $2.S47 S3.826 
State& Municipal 22,553 3.781 32.171 
Total publie S31.058 S465.025 S35, 007 
Total private 1131 LU.3TO 23440 
TOTALS S42.080 S66 00S $50,437 
1937 (28 weeks).... $1,427,541 
36 (20 weeks)....... $1,262,378 
Note Minimum size projeets ineluded 
are: Waterworks and waterways projects, 
$15,000; other publie works, $25,000; indus- 
trial buildings, $40,000; other buildings, 
$150,000, 
NEW PRODUCTIVE CAPITAL 
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CONTRACTS 
Dollars) 


Week Ending 


(Thousands of 


(Thousands of Dollars) 


Week Cumu 
July 15 lative 
NON-FEDERAL WORK.$210,265 $850.537 


State & mun. bonds 6.560 281 506 
Corporate securities ‘ 2,105 285,087 
PWA loans and grants. 1,600 


13.015 
RFC loans 20.939 
Fed. Aid for Highways 200,000 200.000 


FEDERAL WORK....... 
ALL 


TOTAL WORK.... $210,265 


$850,537 


$1,175,600 


1937 (28 weeks).... 
1986 (29 weeks) 


Engineering construction awards for 
this week total $59,437,000. a 39 per 
cent gain over the corresponding 1936 
week. Private and public contracts in- 
creased 102 per cent and 16 per c¢ent, 
respectively, over the 1936 week. The 
1937 average week, $50.976.000, is 17 
per cent above 1936 average. 

suildings and highways account for 
75 per cent of this week’s awards. 
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Fee Simple Options 
on Floodway Ended 


Senator Overton of Louisiana 
says these efforts hinder flowage 


transactions 


Instructions were issued by the Chief 
of Engineers last week to discontinue 
all efforts to secure options for the pur- 
chase of land in fee simple in the 
Louisiana floodways. This was done at 
the request of Senator John H. Overton 
of Louisiana who contends that the 
efforts to secure fee simple options is 
making it more difficult to secure 
options covering flowage easements 
through the floodway. 

Senator Overton asked that this be 
done so that one more effort could 
be made to secure options on flowage 
rights. Thus far only a small percen- 
tage of land owners in the Eudora 
floodway have been willing to. sign 
options. 

Since the difficulty experienced in 
setting residents to move out of the 
New Madrid floodway the War Depart- 
ment is convinced that it should be in 
absolute control of the land between 
floodwav guide levees. Senator Overton 
is convinced that if the options cover- 
ing flowage rights are not forthcoming 
soon that the federal government will 
proceed to acquire the lands by con- 
demnation. He thinks this would make 
much more likely the construction of 
the spillway that would be operated on 
a bank tull basis. Rep. Will M. Whit- 
tington, the chairman of the flood con- 
trol committee, and interests in the 
Yazoo delta are campaigning actively 
for a bank-full diversion. Under the 
Overton Act no water may be diverted 
from the Mis Issippi River into the 
kudora floodway until the gage at 
Vicksburg will have reached the 51 
foot level. This would mean that lands 
within the floodway would be over- 
flowed only once in en average of 15 


years, 


Committee Hill Revise 
Baltimore Code 


\ special committee has been ap- 
pointed by Mavor Jackson. of Balti- 
more, to supervise revision of the Balti- 
more building code. The present code 
was adopted in 1908, and the engineer- 
ing section was revised in 1924. Sev- 
eral weeks ago the Board of Estimate 
authorized the Department of Public 
Works to employ three engineers and 
two other employees to work on the 
code, 

The committee appointed to super- 
vise the work is composed of John M. 


R NEWS OF THE W 


Russell, construction engineer, the Mu- 
nicipal Bureau of Buildings; FE. L. 
Crosby. mechanical engineer; Clyde N. 
Friz and Lucius R. White, architects; 
and a number of builders and business 
men of the city. 


. e 


Ohio Errs by Giving 
Engineers Charter 


Because Ohio law prohibits corpora- 
tions from practicing the engineering 
profession, Attorney General Herbert 
S. Duffy. of Ohio, has filed suit to in- 
validate the incorporation charter 
granted the Power Cost Engineering 
Corp., Cincinnati. Assistant Attorney 
General Joseph P. Inneary. said the 
Secretary of State’s office had made 
a mistake in granting the charter to 
the Cincinnati concern. 


. . . 


Cincinnati Proposes 
Bond Program 


Flood protection, grade crossing 
elimination, highway and sewer im- 
provement are included in a $20,217.- 
000 five year bond program for Cin- 
cinnati. Of the total, Myron D. Downs. 
city planning engineer. states that at 
least $1.000.000 should be spent annu- 
ally for three years on the flood contro! 
project. The program. if approved by 
voters, would run from Jan. 1, 1938, 


to Jan. 1, 1941. 


Vanderbilt Motor Parkway 
Offer Is Accepted 


Five public agencies have jointly ac- 
cepted William k. Vanderbilt's Long Is- 
land motor parkway offer to turn the 
old toll road back to the public. These 
agencies are: the Long Island State 
Park Commission, New York City 
Parks Department, State Department 
of Public Works. and Nassau and Suf- 
folk counties. This group plans to dis- 
pose ol the land gift bit by bit. 


House Passes Flood Bill 
of $105,000.000 


The House approved July 9 an ap- 
propriation of $105.000.000 for flood 
control this fiscal year. The sum was 
authorized by the War Department's 
non-military appropriation bill. but the 
House stipulated that $52,500,000 of 
the flood money should come from the 
$1.500,000,000 work-relief fund. Pre- 
viously the House had approved a $52.- 
500.000 flood control appropriation. 
When the bill reached the Senate, that 
body doubled the figure. 
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Lupfer to Act as Head 
Of Civil Engineer Sov jet, 


Edward P. Lupfer, execut 
neer of the Buffalo Sewer A 
began service as acting presid 
American Society of Civil | 
July 9. Mr. Lupfer has been se: 
president of the Society and 
the post of acting head of the 
zation at the request of Louis 
president, of Los Angeles, 
been ordered by his doctor t 
rest. Mr. Lupfer will presid 
annual summer convention of 
ciety in Detroit July 19-22. 


Boston Water Tunnel 
Under Investigation 


Comprehensive studies of 
and benefits of a subterranean | 
tunnel to bring water into Gr 
Boston from the reservoir s\ 
the west are now being made }\ 
engineering board. A report 
completed in December for | 
consideration. 

The proposed tunnel would | 
32 miles long and 15 ft. in 
with a branch about 3 miles 
to serve southern areas at Bost 
would extend from the termina 
ber of the Wachusett aqued 
278) in Sudbury to the heart of Bo-! 
and across Boston Harbor to | 
Northern areas would be et 
served by this line, which wi 
pass existing reservoirs and 
water to Fells Reservoir in \ 
(El. 271 The depths below 
face would range from 200 to 
and the tunnel would reduc: 
amount of pumping required 
Metropolitan Water District 
present 55 per cent of the total 
about 4 per cent, including t! 
done by Newton and Brookline 


nection with their own supplies. Alte: 


native plans are also being 
including step-by-step developm: 
the tunnel and various supplement 
connections. 


Robins Reports Against 
River Transit 


Benefits to the general pub! 
sulting from cuts in transportal 
costs are not sufficient to warrant! 
provement of the Columbia and > 
Rivers at the present time, accord 


to Col. Thomas M. Robins. War Dy 


partment division engineer. in a 1 
sent to the Senate Committee of Co! 
merce. However, Robins believes 
enough surplus power from the 
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THEY USED THE NEW MARINE PARKWAY BRIDGE 


()x ITS FIRST DAY of service, July 4, 
the Marine Parkway Bridge across 
the entrance to Jamaica Bay in New 
York City did a big business with 
beachbound travelers who wanted to 
sample the facilities of Jacob Riis Park, 
also opened that day after complete re- 
building by the city park department 
and the WPA. A notable feature of the 
park is the parking field which accom- 
modates 14.000 cars and is said to set 
a new record in size of paved areas. 


The Marine Parkway Bridge incor- 
porates a 540-ft. lift span, longest high- 
way lift yet built and only 4 ft. shorter 
than the railway lift span over the 
Cape Cod Canal, longest in the world. 
The deck of the Marine Parkway lift 
span and the 540-ft. through-truss flank- 
ing spans are of steel open-mesh type. 
painted green except for the traffic lane 
lines which are made with aluminum 
paint. Curbs are also painted alumi- 
num. 





of eight locks and dams. four in the 
Columbia between the Dalles and the 
mouth of the Snake River and four in 
the Snake, could be developed and sold 
within the next 50 years to make the 
project economically sound, 


Union Acts for Draftsmen 


In Large Office 


Acting under the provisions of the 
Wagner Act, representatives of the con- 
sulting engineering firm of Gibbs & 
Hill, Inc., New York, met recently with 
a committee named by the Federation 
of Architects, Engineers, Chemists & 
Technicians to negotiate a new sched- 
ule of wages and laws for the 250 
technically trained draftsmen employed 
by Gibbs & Hill. The negotiations did 
not cover certain non-technical men, 
supervisors, and engineers. 

Pay increases granted as a result of 
the negotiations range from $15 a 
month for men now getting the mini- 
mum rate to $5 for others, except for 
men previously scheduled for increases 
due to merit, where increases were 
higher. The work week was reduced 
from 39 to 3714 hours, with time and 
me half for overtime beyond 90 hours 


year, 


WPA Places Tower Tops 
On Queensborough Bridge 


The granite tops of the four main 
towers of the Queensborough Bridge, 
left unfinished when the bridge was 
built and not touched in over 20 years, 
have just been completed by the WPA. 
These tower-tops have been the subject 
of litigation which has caused the 20 
year delay. There were approximately 
170 granite blocks, averaging 4 tons 
each and approximately 800 cu.yd. of 
concrete was poured around the box 
girders at the top of the towers. 


S.P.E.E. Surveying Meeting 


Over 50 teachers of surveying from 
schools throughout the country have 
registered for the Society for the Pro- 
motion of Education’s 
summer surveying conference on Rainy 


Engineering 


Lake on the Minnesota-Canadian_ bor- 
der July 25 to Aug. 7. The site of the 
conference is Camp Marston where 
civil engineering students from Iowa 
State College are receiving practical 
experience in field surveying during 
the first six weeks of the summer. Prof. 
J. S. Dodds, director of the camp since 
1923, is in charge of the conference. 











- WASHINGTON © 
HIGHLIGHTS 


Special reperts by Paul Wooton 


Conrerres on the War Department 
appropriation bill have agreed that the 
amount to be made available for flood 
control should be double that carried 
in the bill passed by the House. The 
House bill provided $30,000,000 for 
flood control in the Ohio Basin and 
$22.500.000 for flood control in the 
Lower Mississippi Valley. The Senate 
doubled the item in each instance. 
| pon the insistence of the House mem- 
bers of the conference committee half 
of the amount voted by the Senate is 
to be taken from the $1.500.000.000 
relief appropriation. Due to the fact 
that so much of the work in the Lower 
Mississippi Valley is done by machin- 
ery it was provided that $7,500,000 of 
the $22,500,000 to be drawn from the 
relief appropriation would not be sub- 
ject to conditions requiring the use of 
relief labor. 


Interest in the natural resources 
legislation has shifted to the House of 
Representatives, with the announce- 
ment by Senator James P. Pope of 
Idaho, that the Senate committee has 
closed its hearings and consideration 
of the pending bill of Senator Norris, 
which would establish a national sys- 
tem of “authorities” based on the plan 
of the TVA. Senator Pope has reported 
that the sub-committee of the Senate 
Committee on Agriculture, which has 
been studying the proposed bill, will 
present a report within a short time. 
It is expected that the House Rivers 
and Harbors Committee, under the 
chairmanship of Rep. Joseph J. Mans- 
field of Texas, will begin an active 
study of the measure. Rep. Mansfield 
has a competitive bill which he is ex- 
pected to press as a substitute of the 
Norris proposal. 


Maryland Court Upholds 
State Bond Issue 


Maryland’s $1,000,000 bond issue for 
the construction of a state office build- 
ing at Annapolis cannot be referred 
to the people for a vote, according to 
an opinion handed down by the Mary- 
land court of appeals. 

The issue has been the subject of a 
long controversy and court action. 
After the session of the General Assem- 
bly authorized the issue and_ the 








86 


Balti- 
there was consider 
Baltimore. A 
subject to 

lum was filed. The lower 


il of the state offices from 


more to 


remo 
Annapolis, 
able opposition in 
petition to submit the 
court 
petitic n and ruled that the 
people had the right to 
This ruling has been reversed 
by the Court of Appeals 


relerenc 
upheld thie 
vote on the 


measure 


TVA Makes New 
Power Contract 

The 
July 7 
the revision of an existing 


dated July 17, 1936, for the 
energy to the Aluminum Company of 


Valley 


announced a new contract. and 


Tennessee Authority on 
contract 
sale of 


America to be used in expanding its 
Alcoa, Rates 
from $24 per kw. per year for 
per kw.-hr. for 


activity at Penn. range 
firm 
power to 2.27 mills 
dump power. The total annual return 
to TVA will be approximately $1,500,- 
O00. 

The interchange clause in the orig- 
inal contract by which the Aluminum 
Company agreed to furnish power for 
the construction of Hiwassee dam _ in 
exchange for an equivalent amount of 
TVA energy at Alcoa is liberalized to 
that after the 


period the power will be available for 


provide construction 
[VA distribution in northern Georgia 
in areas more accessible to the Alumi- 
num Company's system than to that of 
TVA. Power will be delivered at Alcoa 
by a new 35-mile transmission line from 
Norris Dam that will operate at 154,- 
000) volts. 


PWA Allots $500,000 
For Surveys 


The Public Works Administration an- 
nounced July 1 the allotment of $500.- 
000 to the General Land Office. Depart- 
ment of the 
survey and re-survey of publie lands, 


Interior. to be used for 


in several states and Alaska. 


University of California 
Opens Pump Testing Lab 


The department of mechanical engi- 
neering at the University of California 
has recently established a laboratory 
to study and test vertical-shaft pumps. 
The work of the laboratory will include 
research in the field of deepwell and 
propeller pumps as well as the accep- 
tance testing of specific pumps. 

Installation of the laboratory’s equip- 
ment is nearly completed, and the test- 
ing program will be started this month. 
The seven initial projects include the 
investigation of the characteristics of 
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Wide World Pio! 


CHICKAMAUGA LOCK GOES INTO SERVICE 


N AVIGATION on the Tennessee River 
began using the new lock in Chick- 
amauga dam near Chattanooga on July 
7, although the dam has not been com- 
pleted. To facilitate the 
boats during the 


passage of 


construction period 


the concrete sill of the upper gate | 
not been built. The lock chamber 
60 ft. wide and 316 ft. Jong; when ce 
pleted the lock will have a lift of 
ft. A view of the lock 


civen on the cover of the July 8 iss 


chamber 








new deep well pumps and the develop- 
ment of a pump testing code. Several 
pump manufacturers cooperated in de- 
veloping the research program of the 
new laboratory. 


- e . 


Department of Interior 
Buying California Land 


Secretary of the Interior Harold L. 
Ickes has announced substantial agree- 
ment with Miller and Lux, Inc., large 
California land holders, with regard 
to the acquisition by the Bureau of 
Reclamation of the company’s water 
rights on the San Joaquin River re- 
quired for the Central Valley project. 

The Secretary approved an appraisal 
of $2,450,000 submitted by the special 
board of consulting appraisers for the 
Central Valley project. Miller and Lux 
has offered to sell its rights for 
$2,500,000. 

The purchase of the water rights, 
however, will not be completed until a 
study of all the San Joaquin River 
rights has been made by the Bureau of 
Reclamation. 

Title to the water in the lower San 


Joaquin River is needed by the gov 

ment in make the Central 
Valley project effective through storay: 
and diversion of water at Friant Dam 
on the upper river, south to the land 
of Fresno, Tulare and Kern countie- 
and northwest to of Mader 
county. The crop lands on the lowe 
San Joaquin River will receive a sul 
stitute supply diverted from 
waters of the Sacramento River and to 


order to 


parts 


surplu 


be delivered through a pumping systen 
in the lower San Joaquin River. 


Building Time Extended 


On New Bridges 


President Roosevelt on July 6 signed 
bills extending the time for beginning 
construction of a bridge over the Nar- 
rows of Puget Sound by one year, and 
the time of completion by three years: 
extending for one year the time for 
commencing a bridge across the Snak« 
River between Clarkston, Washington. 
and Lewiston, Idaho; and extending 
for one year the time for commencing 
a bridge across the Wabash River nea! 
Merom, Ind. 








Oe EE 


as 


——a 


— CE LAM A hk 


July 15, 1937 .¥ 


First Aid Cost Charged 
To Accident Policy 


{ construction company in Maryland 
titled to establish a first-aid sta- 
nd hire nurses, deducting the cost 

rom the premium paid into the State 
\ecident Fund. according to an opinion 

Herbert R. O’°Connor, Maryland 
storney-general, The cost of such 
frst-aid stations and attendants come 
under the heading of medical service, 
nd should therefore be borne by the 
State Aecident Fund, he held. 

Mr. O’Connor’s opinion was given in 
connection with a policy written for 
the James E. Shea Company, Inc., of 
California, contractor for the construc- 
on of the Montebello-Loch Raven 
water tunnel for the city of Baltimore. 
He points out that the state will benefit 

this expense because of reduced 
jisabilities from injuries due to prompt 
iedical service. 


Arkansas Court Approves 
Bonds for Additions 


\rkansas municipalities may issue 

nds for additions to public buildings 
- well as for construction of new build- 
os, according to a ruling by the Su- 

reme Court of Arkansas June 28. 

[he decision was made in a test suit 
rought by BS: <, Terry of Little Rock, 
taxpayer, against Mayor R. E. Over- 

in and other Little Rock city officials, 
eeking to prevent a bond issue of 
£25.000, voted at a special election last 
January for an annex to the Little Rock 
iblic Library. As it was contended 

t amendment 13 to the constitution 
{ Arkansas did not specifically author- 

bonds for additions to public build- 
gs. the PWA had requested litigation 
determine the question. The cost of 

proposed annex is approximately 
15.000. 


St. Louts Fund Set Aside 
For River Control 


[he East Side Levee and Sanitary 
listrict Board of Trustees, East St. 
Louis, Il, has placed the proceeds of 
i recent sale of $500,000 in bonds in 
1 special fund to pay for raising and 
‘trengthening 31 miles of riverfront 
and flank levees in that district. The 
proposed work would include the con- 
‘truction of a system of control works 
at Horseshoe Lake in Madison County. 

The cost of the Horseshoe Lake proj- 
ect has been estimated at $225,000, 
while the rights-of-way for the new 
levees on the Mississippi River and 
(damages to adjacent properties is 
placed at $275,000, according to a re- 
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port prepared by E. F. Harper. chief 
engineer for the district. 

The cost of raising and widening the 
levees has been estimated at $1,158.- 
000, which would be paid by the U. S. 
War Department out of an appropria- 
tion under the 1936 flood control act. 


Frank T. Sheets Named 
New P.C.A. Head 


Frank T. Sheets will become presi- 
dent of the Portland Cement Associ- 
ation Sept. 1, succeeding Edward J. 
Mehren, who resigned in May. (ENR, 
May 27, 1937, p. 797). 

For four years Mr. Sheets has been 
consulting engineer and director of de- 





FRANK T. SHEETS 


velopment of the association. Prior to 
that time he had been associated with 
the Illinois Highway Department for 
23 years, and for 12 years was super- 
intendent of highways and_ chief 
engineer. 

He has served as president of the 
American Association of State High- 
way Officials, of the Mississippi Valley 
Highway Conference, of the Central 
Illinois section of the American So- 
ciety of Civil Engineers, and was an 
official delegate from the United States 
government to the Pan-American 
Highway Congress at Rio de Janiero 
in 1929. He is the author of “Concrete 
Road Design, Simplified and Corre- 
lated with Traffic.” 

During the past few years Mr. Sheets 
directed the administrative and _tech- 
nical policies of the highways bureau 
of the Portland Cement Association 
and has directed industrial research 
to develop new and improved uses of 
concrete. 
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Unusual Flood in 
Ohio Town 


Bellevue. Ohio. opens flood walls 


to let flood esc ape. 


Failure of sureharged underground 
streams to carry away flood waters re 
sulting from cloudbursts thrust the town 
of Bellevue, Ohio. into the necessity of 
breaking open the railroad embank 
ment which surrounded it and usually 
protected it from flood to permit the 
water standing in its streets to escape. 

A heavy rainfall occurred to the 
south of Bellevue on June 26, reaching 
cloudburst proportions in the neighbor- 
hood of the city. It was estimated that 
from 7 to 8 in. of rain fell at Bellevue 
between 3 o’clock in the morning and 
12 noon. Flood waters backed up behind 
railroad embankments south of the city 
to a depth over the farmland of 20 to 
30 ft. in some places. An underpass 
30 ft. in some places. An under pass 
through the embankment was of in 
sufhicient size to permit the discharge 
of the surface waters through Bellevue 
as fast as it accumulated in the area 
to the south. 

Streets at low-lying areas within the 
city became rivers flowing to a depth 
of about 4 ft. A great number of houses 
were flooded at the first floor level. and 
90 per cent of the basements of the 
city were filled with water. 

Under normal conditions surface 
rainage from Bellevue and the area 
surrounding it disappears into subter- 
ranean caverns. There are no surface 
streams in the vicinity of the city. It 
has been the practice since the found- 
ing of the city to dispose of sewage and 
surface drainage by constructing arti- 
ficial sinkholes into the subterranean 
caverns, 

The intense rainfall resulted in flood- 
ing these caverns to such an extent that 
they were no longer receiving the drain- 
age entering the city. In some instances 
this flooding resulted in an upward flow 
from the caverns to the surface and 
in several places geysers 15 to 20 ft. 
broke through the streets. The upward 
flow appeared only in certain portions 
of the city, and in the surrounding 
country some low-lying farmland 
showed no flooding while higher farm- 
land was covered with water. 


Water Supply 


The water supply for Bellevue is ob- 
tained from three upland reservoirs 
filled from small surface ditches dur- 
ing flood flow. The city has recently 
completed the construction of a modern 
water purification and softening plant 
which was placed in service a few 
months ago. The filtration plant itself 

(Continued on page 116) 
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COMMENT AND DISCUSSION 


Readers’ op nions on matters that concern the engineer 


Labor Worries Construction 


? 


The vital regard in which 


lors hold thre Coming probability of 


contrac- 
a new order of labor relations is at- 
tested by the following comment on 
the results of the field) survey re 
Ene Venu s-Record 
of June 24. An indica- 
tion of these comments 1s the sfrong 


fo colle tive 


} 
ported in neering 
/ 


interesting 


support given hargain- 


ng and contract agreements with 
labor. Not all have reached this 
point in their thinking but the evi- 
dence ts increasing that a neu feel- 


ing of mutual interest and responsi- 
The following 


notable contribution to 


bility is developing. 
letters are a 


} 
a discussion 


that affects every con- 
structior contractor. —Editor 
Sir:—After reading the report of 


the chaotic labor conditions through- 
out the country (ENR June 24, 1937, 
p. 913). T am impressed more than 
ever with the necessity of a state gov- 
ernmental determination of the rates 
of wages and conditions of employ- 
ment binding equally the employer 
and the employed. At the 
the fixing of rates of wages and 
conditions of employment in New 


York state and Massachusetts is left 


entirely 


present 


time 


to the uncertain and hap- 


hazard demands of unskilled labor 
leaders with the result that no two 
construction. projects pay the same 


rates of wages. These rates of wages 


ind conditions of 
should 


the econ mnie 


employment 
he determined in relation to 


value of the finished 


product, otherwise if the demands 


for increases that are being made at 
present are permitted to continue, it 
will mean curtailment of the indus- 
try with its « onsequent greater unem- 
plovine nt. 

The Building Trades Council of 
New York city has seen fit to group 
together under one head the workers 
and the 


onstruction, 


on buildings workers on 


which to my 
These 


constitute two distinct classes which 


heavy « 


mind is all wrong. workers 


ime immemorial have worked 


from ti 
for different rates of wages and un- 
ifferent conditions of employ- 





ment, I repeat that I believe the only 
this grave 
problem will be found after a state 
divides the 


zones and determines for each zone 


satisfactory solution of 


commission into 


state 
the rates of wages to be paid and the 
conditions of employment to be ob- 
served during a given period, and 
that these rates and conditions shall 
be maintained until the end of any 
construction project: started within 
that period. 
Unfortunately the employers of 
loosely 
that it is 


impossible to present a solid front 


construction labor are so 


bound and non-cohesive 


to resist successfully the 
able 
present tending to curtail recovery 
in the construction industry. 


unreason- 


labor demands which are at 


ARTHUR A. JOHNSON 


President 


Long Island City, 
June 29, 1937 


Arthur A. Johnson Corp. 


Sir:—Our labor conditions here in 
Buffalo are better and more stable 
than they have been in a great many 
vears. While it is possible that some 
of the C.I.O. agitators may get in 
and disturb some of the men, I doubt 
if they will have any influence on 
the labor leaders. I believe the build- 
ing trades here in Buffalo will not 
permit from their 


any deviation 


signed agreements, which are as 
good as we have ever had and per- 
haps a little better because they were 
drafted through truly collective bar- 
gaining, and the result has been that 
we understand each other better. Of 
course, wages were increased very 
materially here in some instances 
and they are now generally up to the 
1928-1929 level, and in one or two 
instances are even a little higher. 
The greatest thing we have to fear 
is a possible labor shortage. In one 
or two trades, there are shortages at 
the present time because of the large 
numbers on WPA and welfare opera- 
tions. 

The lawlessness that has been per- 
mitted, if continued, may be a seri- 
ous hazard. So, even though our own 
particular conditions in Buffalo may 
he the best, employers in general 


have a great nightmare facing them 
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in the threat of a general strike ay 
I, for one, feel that it is quite se 


ous, 
It is time for the Associated c. 
eral Contraciors to come out fo 


definite labor policy, not necessari 
for an open shop, but one whi 
would permit the chapters to adopt 
labor policy and 
strictly union if they so desire. Wi! 


definite heco: 

this set-up, the chapters should 

advised by the association’s national] 
headquarters concerning all agree 
ments and the chapters should the: 
make their 
ditions and working hours unifor 


endeavor to labor « 
or as nearly so as local variatio 
will permit. 

What we must avoid, by all means 
hours below. th: 


is a reduction in 


now established 40-hour week. 
J. W. Cowper 


Presid 


John W. Cowper ( 


Buffalo, N. Y. 


June 28, 1937 


Sir:—The article “Labor Worries 
Construction” correctly describes th 
labor situation in this territory fo: 
Practigall\ 
all trades here were given substa: 
tial 


and others are now making demands 


all practical purposes. 


increases in wages on June |, 


for increases. Trades demanding in 
creases, however, are finishing job- 
in progress at the old wage-scales. 

A Building Trades 


functioning in Chattanooga, and o1 


Council 


is being suggested for Nashville, but 
the various crafts are apparently not 
united in this city. Common labor 
is well organized in Chattanooga. 
and on government work it is to the 
employer's interest to use men from 
that group rather than the incompe 
tent and unfit men on relief rolls. 
Most of the crafts seem to realize the 
shortage of skilled labor and hav: 
noticeably increased the number of 
apprentices. No effort has been made 
to organize highway labor and it is 
doubtful 
furnish skilled machine operators. 

W. F. Creicuton 


Preside nt, 
Foster & Creighton ¢ 


whether the union could 


Nashville, Tenn. 


June 28, 1937 


Sir:—Our firm, employing about 
500 men, operates mostly in Georgia, 
South Carolina, and North Carolina, 
but within the last year we have done 
some work in Alabama and the fol- 
lowing reflects our experience in 
these states. Up until a few years 


ago a large portion of our opera- 


tions were on state institutions and 
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local government projects. but the 
iles of PWA work scared us away 
om this type on all except two 
ibs. A large percentage of the work 
n this section consists of construct- 
ing low-cost housing projects and 
textile plants. These buildings can 
largely be built by rough carpenters 
labor with the 
exception of the plastering and the 
brick work. A large percentage of 
the rough carpenters are combina- 


and negro common 


tion farmer-carpenters. There is a 
surplus of common labor. Farmers 
now get around 13c. for cotton and 
we believe that the wage rate on the 
\ about one-half our 
wage rate. Wages have been suf- 
ficiently high for masons and _plas- 


farms is only 


terers to encourage young men to 
learn these trades and there is no 


shortage at present. If and when the 
volume of high grade 
work, office buildings and apartment 
houses returns to its 1926-29 average 


residence 


there will be a shortage of extra 
vood skilled mechanics, especially 
carpenters, The present wage rates, 
which are substantially the same as 
in 1929, will enable all types of 
labor to have slightly better stand- 
ards of living than they had at that 
ime. 

There are a few 
Birmingham, Atlanta and Columbia. 


cities such as 
where there are some unions, but in 
ceneral the union does not affect in- 
dustrial work in these communities. 
We doubt if unionization of the con- 
struction force will occur except in a 
few of the large cities, because it 
would be practically impossible to 
cet these combination farmer-me- 
chanies to pay union dues and cer- 
tainly impossible with negro farm 
labor. 

During the worst of the depres- 
sion the then RFC rendered very val- 
uable service to all types of help. 
We understand that the WPA has 
now reached the point that it is im- 
possible for them to get masons and 
plasterers on their projects unless 
they violate the rules. The WPA is 
vetting the lowest type of carpenter, 
and is using the existing surplus of 
common labor and sorry 
white labor. Our latest PWA experi- 
ence was that it was difficult to get 
mechanics through the then existing 
system. I venture to state that there 
is not a these three 


negro 


contractor in 


states who honestly thinks that an- 
other dollar should be spent through 


PWA rules. 





ENGINEERING 


Senator Byrnes’ amendment to the 
relief appropriation bill would have 
been the best thing for the construc- 
tion industry as well as for the tax- 
general would 
have again put a large part of con- 
struction work on an economically 


payers in because it 


sound basis. 

A Burtpinc ConstrRucTOR. 
Anderson, S. C. 
June 28, 1937 


Sir:—With reference to the report 
on labor conditions and the possible 
effect construction 
labor rates published in your issue 


of June 24: A has 


been sent out recently by a union or- 


of unionism on 
communication 


ganization in Pittsburgh in which it 
is stated that contractors will have 
to pay 65c. for unskilled labor, 90c. 
for semi-skilled $1.30 for 
skilled, regardless of wage rates stip- 


and 


ulated by the state in its contracts. 
Add to these figures the requirements 
for compensation, public liability, 
old-age insurance, etc., — which 
amount to 9 or 10 per cent, and with 
hour restrictions and other 
scribed conditions the addition to 


the payrolls will be from 35 to 50 


pre- 


per cent. 

>, sia 
Hagerstown, Md. A READER. 
June 28, 1937 


Sir:—Locally we have in the past 
two years of established practically 
a universal closed shop in the build- 
ing and highway fields, as compared 
to an 80 per cent open shop previ- 
ously. 

We recognized the necessity for a 
strong employers’ organization whose 
sole purpose was to attend to col- 
lective bargaining with labor. To se- 
cure the support of the sub-trades 
and material houses whose truckers, 
and in some cases whose yards, were 
also threatened with unionization, we 
organized in the early spring of 
1936 the Building Trades Employers 
Association of Milwaukee, patterned 
after similar New 
York, Pittsburgh, Chicago, and other 
cities with possibly the greatest like- 
ness to the Pittsburgh set up. 

The last two seasons this associa- 
tion has handled all labor matters 
for its members and those non-mem- 
who under union con- 
tracts, and have had the hearty co- 
operation of the local Building 
Trades Council and its constituent 
union, who, very fortunately, have 
outstandingly intelligent, honest and 
cooperative leaders. 


associations in 


bers come 
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The secretary of this new associa- 
tion is also and has been for a num- 
her of vears the secretary of the Gen- 
eral Contractors Association: the of- 
fices are adjacent. and the same sten- 
ographical service is available to 
both, but the two associations are in 
no other way connected. 

The dues.of the organization are 
based on the union labor payroll in 
Milwaukee County, and are equiva- 
lent to .OO] per cent thereof, 

S. M. SIEsEL 


President, 


Milwaukee. Wis. 
June 29, 1937 


Siesel Construction Co, 


Professional Engineers 
Sir:—Mr. Roberti’s letter 
you publish in your issue of June 


which 


17 is the first objective statement of 
the contemporary engineer's status 
which has appeared recently but it 
seems to me that the writer is unduly 
reticent concerning the causes and 
the implications of the profession's 
position, 

The position of the professional 
engineers today is exactly analogous 
to that of the American 
of Labor. Both 


unions which have snobbishly and 


Federation 


groups are trade 


undemocratically eschewed all con- 
nection with their natural associates. 
namely, the engineering graduate 
and the semi-skilled workman; both 


groups have adopted a_ paternalistic 


and patronizing attitude — toward 
their apprentices worthy only of a 
medieval guild: both groups have 


their individualism for 


opportunistic 


bartered 
“advances” through 
legislation (labor laws, professional 
before 
the Frankenstein monster which they 
have created. 


licensing) and now tremble 
5 


When an aristocracy of any sort 
(in this 
technical leaders) 


case the aristocracy of 
is constrained to 
call in an outside mentor (the state 
via the politicos), that aristocracy is 
definitely beyond its heyday. 
Nothing 
arbitrary nature of a law foisted on 


demonstrates better the 
the public by a truculent minority 
than the total lack in the licensing 
laws of a systematic and universally 
applicable method of 
It is literally true that no 
New York State can secure 


a license unless he kow-tows success- 


securing a 
license. 
one in 


fully to a board of five men. 
Albany, N. Y. —C. E. Mansion 


June 21, 1937. 
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ee THE HIGHEST TYPE of engi- 
neering skill, the personality and career of 
Daniel E. Moran brought to his profession more 
than the inspiration of rare ability. It is distine- 
tion indeed to lead one’s colleagues and followers 
forward as Moran did through his creative genius 
and his penetrating observation of every soil and 
foundation condition. But Dan Moran achieved 
vel more. He added so greatly to foundation- 
building practice as to transform what before his 
time was little more than a random activity into a 
well-established art. He did this both through his 
practical accomplishments and through his inquisi- 
live seare hing into the mysteries of soil action and 
his constant questioning of the why and wherefor 
rules of foundation work. A 
pioneer in settlement and consolidation studies, he 


of the accepted 


was too modest to give his experimental work full 
public knowledge: yet he shares with Terzaghi the 
credit: for marking out the line along which the 
mechanics of compressible soils was destined to 
advance. Insofar as the coming generation is 
enabled to deal with 
approaching scientific 


foundations by something 
method in place of the 
crude empiricism of even two decades ago, Dan 
\loran’s genius must be given a substantial part of 
the credit. 


Bridge Floor Development 


Four years aco the first bridge with open-mesh 
flooring was put into service, the University Bridge 
at Seattle. Exceptional] circumstances were back of 
the innovation: the need for greater width and 
capacity without costly strengthening of the trusses 
compelled the city’s engineers to save weight by 
eliminating the former heavy floor. Service experi- 
favorable. however, that the city 
equipped other bridges with the same type of floor 


ence Was so 


(for report of first year’s experience see ENR Sept. 
20, 1934, p. 
three dozen bridges elsewhere have been built with 
similar grid decking. Nevertheless the opening of 
the Marine Parkway Bridge last week, with a length 
of some 1700 ft. of this type of floor, is by far the 
largest demonstration it has yet had. The grid floor 


376). and since then some two or 
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is the most radical answer that has been give 
the persistent problem of eliminating excess « 
weight in bridge floors. Its outstanding clain 
that it saves enough weight to increase the | 
load capacity by one-fourth to one-half or m: 
or for given live load so reduces the weight 
large bridges as to increase their economic rane. 
If its performance on the Marine Parkway Bridve 
confirms the results obtained on other bridges jt 
will mean the permanent addition of a valua 
new resource to road bridge practice. 


Gains by Bargaining 


Ir WAS INEVITABLE that collective bargaining 
under union auspices should begin in the larg: 
engineering and architectural offices as soon as thie 
possibilities of the Wagner Act were realized. 
Inequalities in pay between organized trades as 
carpenters and unorganized technical men natu 
rally convinced the latter that better pay would 
come with organization. It also was inevitable 1! 
the bargaining should result in some pay increases. 
since times are better. But many a man must be 
asking himself today whether the gain in pay i 
worth the price of the change in his status that 
comes with joining a union. Heretofore many o! 
these men have considered themselves professiona! 
or subprofessional, members of groups in which 
the individual advanced by the special skill aid 
personal interest that he put into his work. In 
trade union, where the individual is swallowed up 
in the group, the dullard is maintained on a_ pa 
with the able and energetic. The professional ran 
is gone. Those who put some store by the intan- 
gibles of life have this fact to weigh against the 
increases in pay that have been gained, or may le 
gained, by joining a union. 


The Other Side 


Nor a FEW MEN are saying that all this talk of 
the benefits of a professional status is bunk, 1! 
ihey would rather have a few more dollars in thei: 
pay envelopes as out-and-out union men than to 
starve as professional men. There are two causes 
for the disillusionment expressed in that statement. 
The first is economic, based on the law of supply 
and demand. Except for short periods, there alway- 
have been plenty of engineers, draftsmen and engi- 
neering apprentices. The inevitable result is low 
pay except for the few whose special skill lilt: 
them out of the crowded lower grades. But the s: 
ond cause is in part the responsibility of 1! 
employers, many of whom themselves are eng'- 
neers. Not a few of these employers have exploite: 
their technically trained employees. Under the ei’ 
cumstances the profession should not take too hig 
hat an attitude toward the union movement. It may 
bring some difficulties and may even upset estal- 
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ished routine, but the indications are that it will 
he temporary at best, and if it reduces the exploita- 
tion of young engineers the movement has a 
redeeming feature. In last analysis, of course, it 
yerely exchanges exploitation by the employer for 
-xploitation by the professional labor boss and 
mobster. 


Opposing Viewpoints 


’ 


Ceaninc up foundation rock preparation 
for the first pour in a concrete dam is a phase of 
construction operations on which inspectors and 
engineers often clash. Their difference of view is 
natural. In a typical case the contractor, if left to 
himself, would say: “In this spot the rock looks 
bad: to avoid losing time on a small pocket we ‘Il 
shoot out a 10-ft. lift over the entire pocket area,” 

for work done in the bottom of the river is critical 
and the contractor has a good deal at stake. The 
inspector thinks differently; he is concerne ‘d with 
the $2 per yard for excavation and the $5 per 
vard for the concrete that replaces it. He says: 
“Take out a 5-ft. lift here in this worst spot, then 
we'll see whether any more has to come out.” Pos- 
sibly these opposing interests might be harmonized 
somewhat if the contract specified that in the foun- 
dation cleanup the contractor, on application, 
would be allowed to take out more rock than the 
inspector indicates, provided he pays half the addi- 
tional costs for excavation and concrete. The con- 
tractor is entitled to elbowroom in critical situ- 


ations. 
{ New Order Comes 


Tne cope oF FAIR TRADE practices adopted by 
leading group of Seattle contractors, noted i 
last week’s News, indicates a definite trend in con- 
struction thinking. The code practices now in suc- 
cessful operation in Wisconsin highway work 
(EVR, May 27, p. 776) are another example. But 
the more notable indication of advance in thinking 
is the increasing practice of groups of contractors 
to set up contractual agreements with labor on 
wages and working hours. All the practices now 
being agreed upon have been picked from the over- 
burdened construction codes of the badly planned 
\.R.A. They were recognized by construction then 
as sound procedure, but group rivalries piled regu- 
lation on regulation into a topheavy structure that 
was bound to topple even if its legal stability had 
been unquestioned. One of the promising indica- 
tions of more stabilized construction is found in the 
Voluntary agreements on fair practices being nego- 
tiated between contractors and between contracting 
and labor. The record of current labor conditions 
given in Engineering News-Record of June 24 and 
the comment since received from leading contrac- 
tors support every belief that a new order of 

industrial relations in construction is beginning. 
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L nsafe Building 


NCOMPETENT AND DISHONEST 


building 
has rarely been so well pictured as in the Bronx 


apartment house coll: apse of a year ago, analyzed 
instructively by E. E. Seelye this week. Not that 
the Bronx collapse is the first such case. On the 
contrary the history of building collapses is replete 
with instances of exactly the same underlying con- 
ditions, 
building operation—sometimes mainly the frame, 
at other times mainly the brickwork, or the foot- 
ings, or the floor concrete. But often the confusion 
and the lack of evidence left the picture partly 
inferential. In the Bronx case, however, the investi- 
gations succeeded in giving proof complete enough 
to convince even a layms an jury. 

Building failures have often taught important 
technical Seems, as in the fall of the just-com- 
pleted frame of the Darlington building in New 
York thirty-five years ago, which led to forbidding 
the use of cast iron coleman in high tier building 
framework. But in such failures as the Bronx 
collapse there is no new lesson in technical meth- 
ods of design and construction. The only issue is 
that of safe or unsafe building procedure. 

It is obvious that ample safety factors are essen- 
tial in building codes, to take care of unavoidable 
variables. But safety factors can never guard 
against the effects of utter incompetence, especially 
when dishonesty is coupled with it. Much of the 
time of municipal building inspectors is taken up 
with discovering attempts to evade the require- 
ments of law and of good building. But even where 
absent the ~— of incompetence are 


affecting some or all elements of the 


dishonesty is 
apt to be fully as bad; ' 
to assume. that ailiain ss to apply the rule of 


1 fact is it not necessary 
“anything goes” arises from causes other than 
ignorance, 

So long as incompetent persons are allowed to 
build we will see more Bronx apartment house col- 
lapses. If these evil results are to be prevented it 
must be the first commandment of public building 
control to keep the incompetent out. Whether it is 
sufficient to require the owner to employ a skilled 
building superintendent, as suggested by Mr. 
Seelye, is a matter of opinion; but ‘the ‘re can be no 
difference of opinion as to the need for making 
architect or engineer responsible for every building 
operation and requiring competent supervision. 

Much has been said about the responsibility of 
the financing institutions for bad building. It can 
hardly be denied that unsound building activities 
could not exist without their support. But regard- 
less of action by banks and mortgage- -lenders, it 
is self-evident that to stamp out incompetent build- 
ing it is necessary to restrict building to those who 
are competent. And the only direct way to this end 
is through the building law. 
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Metropolitan Water District P 


\; Parker Dam the cableway swings buckets with remarkable precision or drops material just where it 

is wanted with great accuracy although the men in the towers on the canyon rim have no view of what 

is going on down in the river bottom. The secret lies in an operator, said to have the softest job on thi 
project, seated at a strategic point in the canyon, who with electri 
signal and telephone maintains the necessary contact between the men 
on the headtower and those down on the job. 


CONSTRUCTION PHOTOS 


ie 
Every construction job has possibilities for 
interesting progress pictures, or pictures of un- 
usual features; and most jobs have amateur 
photographers who take such pictures. The 
purpose of this page is to publish, with proper 
credit for the photographer. as many pictures 
of this character as can be used. For details of 
the requirements see ENR, Apirl 22, p. 607. 
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Lessons from a Building Collapse 


by E_twyn E. SEELYE, 
York;.N. Y. 


Consulting Engineer, New 


Poorly-built New York apartment house, which claimed lives of 18 work- 


men, was product of a system of laws and habit which contains no safeguards against 


a repetition of the disaster not only in New York City but elsewhere. 


When a tower on top of an apartment 


house under construction in the 
Bronx, New York City, crashed down 
through the floors last summer kill- 
ng 18 workmen, the district attorne} 
appointed a committee of experts to 
report on the cause. The author of 
this article was a member of the com- 
mittee. Its studies coupled with the 
author’s knowledge of New York City 
building practices give the sugges- 
this article au- 
—KEditor. 


tions he makes in 


thority and force. 


\ June, 1936, a modern apartment 

house was being topped out in the 
borough of Bronx, New York City, 
when a center wing collapsed, caus- 
ing the death of 18 workmen and, as 
a sequel, the conviction a year later 
of six men having to do with the de- 
sign and construction of the building. 
[he concern of the engineering pro- 
fession with this tragic failure of one 
of its threefold: (1) 
What was the cause of the accident? 
(2) How could it occur? (3) What 
measures are needed to make its re- 


structures is 


currence impossible? 

The structure, facing on East Mo- 
sholu Parkway, was a six-story apart- 
ment with brick bearing walls sup- 
porting the floors, except in a few 
cases where steel columns and gird- 
ers performed this function. The floor 
and roof beams were of wood, ex- 
cepting the first floor and corridors, 
which were of cinder concrete and 
steel. The front on the Parkway con- 
sisted of three protruding wings with 
courts between. On top of the middle 
wing was an ornamental tower about 


25 ft. high, which was supported by 


two steel girders whose outer ends 
rested on the front wall of the build- 
ing while their inner ends were car- 
tied by a steel bent. A similar con- 
struction would be the support of a 


water tank. It was the failure of this 
tower and its essential framing that 
precipitated the collapse of the front 
wall of the building as shown on the 
following page in Fig. 1. 

In the framing support of this tower 
(Fig. 2) it will be noted that the 14- 
1234-lb. girders had a short bear- 
ing on the wall of not over 9 in., 
and that there was no distributing 
grillage under them, although the 


dead-load reaction was about 26 tons. 
Also, the girders were slightly over 
the jamb of the window below, and 
the spandrel wall section was sup- 
ported by two 4-in, channels and a 
3-in. angle with a 4-in. bearing on 
the pier. 

In the trial of the contractor-build- 
er, the architect, the masonry con- 
tractor, the plan examiner and_ the 
building inspector, which followed 
the collapse, it was contended by the 
defense that the two 10-in. I-beams 
in the front wall (Fig. 2) served as 
erillages for the outer ends of the 
tower girders. This theory was re- 
jected for the following reasons. In 
the first place, they had another func- 
tion, that is, to support the overlapped 
parapet walls, Also, similar beams 
used in other parts of the roof were 
located above the roof. If the beams 
had been placed below the tower gird- 
ers, they would have projected into 
the ceiling of the room beneath. Fi- 
nally, the special though inadequate 
double-channel lintels occurred only 
over the windows directly under the 
tower girders; they would have been 
unnecessary if the 10-in. I-beams had 
been in place as grillages. The result 
of this reasoning was to establish the 
fact that the outer ends of the tower 
girders were supported solely by the 
masonry. 

Under the framing arrangement 
that existed, the critical stresses on 


this would occur on the 
jamb at the windowhead and would 


probably amount to 1000 Ib. per sq. 


Masonry 


in. Investigation revealed that the 
mortar and 


it was only 


over-limed 
sanded and that a few 
days old when subjected to this stress. 
The that the masonry 
crushed under this load and that this 
crushing was the cause of the col- 


was over- 


conclusion 


lapse is inescapable. 

We may now well ask how such a 
failure could under modern 
building practices ? It is the writer's 
opinion that the trouble originates in 
a low standard of professional morals 
on the part of the owner or builder. 
Bad 


whenever an 


occur 


construction is sure to result 


owner or promoter 
starts out with the prime idea of con- 
structing a building at the lowest pos- 
sible cost in the shortest period of 
time, and adopts the policy of “every- 
thing goes.” And in spite of liberal 
safety factors required by law, such 
bad construction will eventually re- 
sult in failures. 


Defective work and materials 


Numerous other examples of defec- 
tive design and construction were 
found in examining the wreckage of 
the building. These may or may not 
have had an indirect effect on the 
actual collapse, but they are typical 
of speculative construction practice 
and are therefore significant. 

In the section of the tower (Fig. 2) 
attention is called to the danger of 
buckling of the outside wall should 
the floorbeams not be properly an- 
chored to act as ties. The standard 
anchorage detail shown was not actu- 
ally attained because there were long 
stretches in the building where the 
anchors omitted entirely or 
stopped short in more or less dry ma- 


were 
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Defective 
larly prominent, the building af} 


brickwork was par 


ing examples of dry masonry, i: 
quate bond, excessively wide j, 
low grade brick, excessively lean 
tar and badly proportioned \ 
Fig. 4, for example, indicates 
face brick headers were = snay) 





















an expedient which made a savi) 

the more costly face brick but which 
tended to destroy the bond in 
wall. Inadequate bond also create! 
tendency for the wall to split as sh 

in Fig. 5. In general, the bond 
tween the mortar and the brick was 
very weak, and it was possible to 
pluck off bricks at many points. On: 
possible explanation of this condition 
is that there is an idea prevalent 
among brick mason contractors that 
the mortar mix may be made leaner 
toward the top. This is just another 
instance of “everything goes.” Add to 





Fig. 1. Grim evidence of shoddy construction in a New York apartment house. 


these evidences of poor construction 














sonry areas as indicated in the pier is a public menace just as much as the 14% in. thick mortar joints, th 
section. is the omission of adequate grillages general low quality of brick shown 
Such inadequate bracing of ma- under concentrated loads coming on — in Fig. 5 and the use of deep chases 


sonry walls in this class of building bearing walls. in the bearing walls which did jot 
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Fig. 2. Details of poor engineering which coupled with equally poor field work made the collapse inevitable. 
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wove their strength, and the in- 
dictment is complete. 

While the quality of the structural 
teel on the job did not appear to 
have a direct bearing on the accident, 
it was nevertheless found that the 
steel included a large percentage of 
heavily rust-pitted second-hand mate- 


rial and that in some cases unused 
holes had been filled with mortar and 
painted over, apparently in an at- 
tempt to make the steel more mar- 


ke table. 


“ENGINEERING 


type of construction used on the 


apartment building permit its front 
wall to be classified as a wall or is it 
a series of isolated piers? 


System basically wrong 


It is evident that this type of build 
ing requires a_ relatively large 
amount of good-class engineering. 
Yet what kind of technical attention 
can be expected when the owner em- 
ploys an architect to furnish both 





I ig. 3. Inadequate anchorage of timber floorbeams to walls. Note the lack of 


mortar in brick courses near beam locations. 


Hybrid steel-and-bearing wall build- 
ings are commonly thought to be sim- 
ple to design; that all that is neces- 
sary is to proportion the beams and 
joists properly and follow the build- 
ing codes for wall thicknesses. Noth- 
ing could be farther from the fact. 
hese buildings require a higher de- 
vree of engineering skill than the 
simple steel skeletons because it is 
more difficult to visualize the prob- 
lems and because the rules of design 
are more indeterminate. 

For instance, the analysis of stresses 
in a brick wall containing a large 
percentage of irregular openings is 
not simple. Witness the difficulty 
of determining the stress in the pier 
jamb at the windowhead under the 
tower girder in this apartment build- 
ing. Again note the difficulty of de- 
termining and providing adequate 
bearing for a concentrated load on a 
wall. Then, when is a wall a pier? 
Isolated piers require more conserva- 
tive proportions than walls. Does the 





architectural and engineering serv- 
ices for a fee of around $1200 on a 
$300.000 structure? 

And what about the subcontractors 


Fig 


g. 5. Evidence of poor brick work. Left, splitting of wall due to lack of bond. 
Right, excessively thick joints of lean mortar. 
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Fig. !. Good and bad header practice 
Snapped headers were a char- 
acteristic of the face brick on 
the apartment. 


who in order to obtain the work must 
subtract their overhead and_ profit 
from the net figure, trusting in the 
owners wink to the effect that 
“everything goes’? No wonder we 
find lean mortar, excessive bats, ex- 
cessive snapped headers, holes in the 
steel filled with mortar. dry masonry, 
and beam anchors omitted. 

What about supervision? The ar- 
chitect is only asked to visit the job 
occasionally. There is no structural 
engineer of record. There is often no 
qualified superintendent other than a 
representative of the owner and he 
is interested only in driving the job 
to a point where the vital building 
loan payments start. 

What about the city building de- 
partment? Can an inadequate force 
of men harried by persuasive argu- 
ments. be expected to replace. with 
the few hours of their time allotted 
to such a job, the thousand or more 
hours which would be expended by 
an independent technician. 

It is only fair to say that in the 
usual case the building department 
does not see the shop drawings and 
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that in this case the plans submitted 
to the building department did not 
the l-in. 
lintel which helped to plar e the 10-in. 
I's 
cussed above. 

Does not this make clear how the 


defects described above. partic ular to 


show inadequate channel 


above the tower girders, as dis- 


this structure and common on most 


structures built under the speculative 


? 


psve hology. can occul ‘ 


What to do about ii 


Finally, as to a remedy. there are 


two courses open— namely, education 
and legislation. The publicity given 
to this collapse and the conviction 
of the builder, 


contractor, plan examiner and build- 


architect, masonry 
ing inspector, should be valuable as 
an educational factor. 

As to legislation. there is a strong 


New y or k 


City to pass a law requiring an ar- 


movement under way in 
chitect or engineer not only to super- 
vise all building work but to file an 
affidavit upon completion of the job 
that the work has been lawfully ex- 
the 


approved plans. This measure does 


ecuted and in accordance with 
not go far enough. It should require 
a licensed building superintendent on 
the 


of the construction end of a 


every job. Such a man is to 
safety 
building operation what the skipper 


is to a ship, for starting a building 


operation is like embarking on a 
dangerous voyage. 
\nother need is to insure correct 


technical design and 


This 


structural engineer. 


supervision. 


means control by a qualified 
\ licensed archi- 
tect may be a qualified structural en- 
eineer, but usually he is not. 
Architects and builders connected 
with a building operation are subject 
to indictment in the case of an acci- 
insur- 


dent and cannot take out an 


ance policy to protect themselves. 
However, if it were shown that the 
safety of the structure had been dele- 
vated to a qualified structural engi- 
neer and building superintendent, it 
doubtful indict- 


ment would be found against anyone 


is extremely if an 


else. 

Cities desiring to protect them- 
selves from disaster similar to the 
Mosholu Parkway apartment col- 


lapse should require structural engi- 
neers to qualify as such and to take 
out a Also they 
quire that such a qualified licensed 


license. should re- 
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structural engineer certify to 


Finally. the field work 
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the 
correct design and execution of the 
structural portions of the building. 
should be 
placed in charge of a licensed build- 
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ing superintendent. If a syste: 


volving these safeguards is 
adopted, greed will continue to | 
gambling and gambling will | 


more disasters. 


Seven Ways to Finance 


Water Su pply 


Improvements 


by ARTHUR WARDEL CONSOER 


Consoer, 


Townsend & Quinlan, Consulting Engineers, Chicago 


Elimination of leakage, distribution system 


improvements and increased volume of sales will produce 


savings to finance needed extensions 


ITH THE CESSATION of new 

PWA grants and the reduction 
in scope of the WPA program many 
cities are exhibiting a marked in- 
ertia in carrying out needed water 
supply improvements. Certain defi- 
nite methods for liquidating water 
supply programs are available to the 
waterworks superintendent and prac- 
ticing engineer. 

l. A leakage survey will frequent- 
ly produce enough savings in oper- 
ating expense to pay interest and 
principal on a large issue of water 
revenue bonds issued to defray the 
cost of needed water supply improve- 


At Park Ridge. Ill. recently 


the night rate was reduced by means 


ments. 


of a water-waste survey and leak cor- 
rection campaign from 980,000 to 
380.000 gal. per day. This reduction 
produced savings of more than $40 
per day and the city is now proceed- 
ing with a $175,000 program of water 
supply improvements without any in- 
crease in tax rate or water rates. 
2. Construction of additional feeder 
mains, loop mains and other im- 
provements in a distribution system 
will i 


pumping cost sufficient to pay for 


often produce economies in 
the improvements in the distribution 
system. 

3. Negotiations for sale of water 
at wholesale rates to nearby towns 
and to industries will sometimes re- 
sult 
parties and will enable the seller of 


in financial savings for both 


the water to carry out needed addi 
tions and extensions. 

1. Improvements in pumping sta 
tion equipment will frequently prove 
to be self-liquidating. Recently the 
writer found centrifugal pumps i: 
a municipal water pumping statio: 
operating with overall efficiencies of 
only 38 to 42 per cent. The argument 
for new pumping equipment was self- 
evident. 

9. Studies of initial pumping pres 
sures will frequently disclose possi- 
bilities of operating economies by 
initial skilfully 
Investigations of this type should by 
supplemented with studies of pres 
sure throughout the distribution sy-=- 


varying pressures 


tem at various times and under varvy- 
ing conditions of demand. The _ pos: 
sibilities of creating areas of varying 
pressure should be investigated also. 
Such studies will usually show the 
money-making possibilities of ex 
panding the pumping equipment with 
a view to the most economical ope: 
ation and satisfactory service under 
varying conditions of demand on the 
system. 


will 


finance a municipal water softening 


6. Soap savings frequently 


plant. In such cases a raise in water 


rates is not really an increase to 


consumers. 

7. An iron removal plant will often 
effect large savings in labor for flush- 
and water wasted for 


ing mains 


flushing. 
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by 


Engineer, Asphalt Construction, and Assistant Chemical Engineer, Detroit, Mich. 


The development of city-owned 
usphalt paving plant and of pave- 
ment restoration practice in Detroit 
vas outlined in Engineering News- 
Record July 1, p. 25. One of the 
major agencies contributing to re- 
cent improved practices is the new 
asphalt plant built in 1935 with an 
attention to flexibility and automatic 
control that gives it outstanding 
prominence. In the article that fol- 
lows description has been limited to 
essential 
interest to the paving engineer. 


functional elements of 


—EpItTor 


TP HE ASPHALT-PAVED streets of 
LL Detroit, Mich., count up to 1,800 
mi.; or stated in units of area, to 
32,000,000 sq. yd. In a normal year 
enough asphalt mixture has to be 
produced for from 750,000 to 1,000,- 
000 sq. yd. of resurfacing and repair 
work on these streets. To produce 
this volume of material the city oper- 
ates five mixing-plant units, four of 
them rather old but recently re- 
modeled and one built in 1935 that 
ranks foremost in size and modern 
improvements among city-owned hot- 
mix asphalt plants in the United 
States. It is this new plant that is 
described here and it is believed that 
it has features of exact plant con- 
trol of proportioning, mixing and 
temperatures that will interest pav- 
ing engineers. 


Storage and handling 


The materials of asphalt paving 
mixtures are: Sand, stone, mineral 
dust and asphalt cement and _ these 
are all kept in covered storage and 
are taken through the necessary 
movements by the utmost in me- 
chanical means. 

Sand and Stone-—The sand used, 


which is  straight-graded material 





perfected in the new Detroit hotmix asphalt paving plant 





Asphalt Plant With Precision Control 


SHATTUCK, 


A. Proctor and C. L. 








Automatic control of mix temperature, proportions and uniformity highly 





for sheet asphalt and which requires 
no blending, is delivered by car 
and unloaded by two electric cranes 
into a covered storage bin of about 
3.100 cu. yd. The stone storage (cov- 
ered) is located alongside the sand 
storage and separate from it, and 
this material can be handled when 
delivered either by car or truck, by 
the electric cranes into the storage 
bin which is of about 1,650 cu. yd. 
capacity. And also either sand or 
stone can be unloaded into the stor- 
age bins or directly into the bin 
above the feeders. 

Mineral Dust—Mineral dust is 
received in bulk in box cars and is 
unloaded with a Fuller-Kinyon un- 
loader to either a dust storage house 
capable of storing 300 tons, or di- 
rect to the dust bin alongside the 
plant which has a capacity of 75 
tons and which is kept full at all 
times either by material pulled di- 
rect from the car or reclaimed from 
the storage house. The dust storage 
house and car siding are located 
about 200 ft. from the plant proper. 
This system of handling dust has 
shown considerable saving, not only 
because of the difference in price 
between bulk and sack material, but 
also in labor, as two men are able 
to unload a 40-ton car in about 1°4 
hours. 

Asphaltic Cement—Storage for 
71,000 gal. of asphalt is provided by 
five 10,000-gal. tanks, one of 15,000- 
gal. and two of 3,000-gal. each. Also 
two 15,000-gal. upright tanks used 
to supply the old unit are connected 
into the system and can be utilized, if 
desired. The five 10,000-gal. tanks 
are mounted over a large concrete 
pit 6 ft. deep which facilitates re- 
pairs to valves, etc., and in case 
of any accident whereby the asphaltic 
cement overflows due to a_ valve 












break or from foaming, it can be 
reclaimed from the pit in good con 
dition, 

Three cars of asphalt can be 
spotted on the spur at one time, 
there being three unloading-valve 
connections spaced the proper dis- 
tance apart so that there is no need 
to move the cars until unloaded. Two 
cars can be steamed while the third 
is heing unloaded—two asphalt 
pumps being available for duty. 

The feature of the asphalt-storage 
system is its flexibiliy. It is possible 
to pump from car to any one of 
the eight tanks; from tank to tank: 
from any tank to the mixer platform 
and return; from any single tank 
back to the car. Eight different kinds 
of asphaltic cement can be handled 
separately and used without being 
mixed with each other or can be 
blended accurately. All asphaltic- 
cement lines are steam-jacketed and 
insulated and each tank has an accu- 
rate float gage attached. 


Preparing the aggregate 


The sand and stone is fed to the 
drier from a large four-compart- 
ment hopper by two automatic feed- 
ers (reciprocating type with three 
plates each) which are synchronized 
with the speed of the drier. Easy 
adjustment can be made to regu- 
late the ratio of stone to sand in a 
uniform flow and four 
aggregates may be fed in any de- 


separate 


sired proportion as may be required. 
The internally fired drier (72 in. x 
36 ft.) has a 10-ft. combustion cham- 
ber and revolves at a speed of 9 
r.p.m.; it will dry and heat about 
75 tons of aggregate an hour, based 
on an aggregate moisture content of 
4 per cent. 

The temperature of the material 
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Dust control is emphasized in the new city asphalt plant for Detroit, 


Mix h., 


and mixer 


this view during 


platform. 


! 
meaving 
tically 


ontrol especially designed for this 


the drier is maintained prac- 
constant by a thermostati 
uurpose. This control is experimen- 
tal at present and is not a part of 
the plant assembly but was installed 
at his own expense 


designer 


by its 


in order to obtain data as to its 
efiiciency. To date the apparatus is 
functioning The 
element of the thermostat 
is an alloy tube about 4 ft. 
located directly in the heaviest 
flow the 


Phe expansion of the tube, due to 


very accurately. 


sensitive 
long 
part 


from drier chute. 


ol the 


change in temperature, operates a 


pilot air valve which in turn con- 


trols the steam atomizing-type oil 
burners. Both oil and = steam = are 
controlled 


the best 


flame, and by 


automatically to obtain 


combustion for all sizes of 
linking the steam and 
together in ratio 


oil valves proper 


the flame is equally stable at low 


and high fires. 
Three 


stalled at 


lights are in- 


a conspicuous point to 


indicator 


show whether the desired tempera- 


construction 


shows the dust collecting system 


is being obtained. When either 
the high or low light glows, it calls 
for attention on the part of the drum 
fireman. The cause may be too heavy 
or too light feed to drier or trouble 
with oil to burners. 
installation of the 
temperature 


Previous to 
automatic control, the 
of the 
was found to 
deg. F. from the 
point. It has also been found that 


thermo-couple point may 


chute 
100 


predetermined 


material in the drier 


vary more than 


a single 
show a temperature quite different 
from the average of the stream of 
material flowing over it. The sensi- 
tive element of this thermostat, how- 
ever, because of its large surface 
and length, averages and integrates 
the temperature of the material and 
fly-wheel 
unit is 
which 


consequently produces a 


effect. The 


provided with an 


thermostat also 
indicator 
points the average temperature of 
the stream of material. Due to this 
control of the burners 


and the warning given by the lights. 


automatic 


an aggregate temperature within 15- 
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deg. limits has been maintained 
hours during routine operation. A 
as a consequence of keeping p: 
combustion under all conditions 
oil consumption is kept within a { 
per cent of the calculated minin 
All fuel-oil lines are metered al 
check on fuel is 


In conjunction with the autom 


close maintai 


control on the drier burners, th 
are three thermocouples, one loca 
in the s 


in the drier chute, one 


bin and one in the stone 
all of 
an indicating pyrometetr 
the front end of the 


chamber for use of the 


connected 
located 


combust 


which are 


drum fir 
man. A separate line also runs 
located 


office in 


a recording pyrometer 
the superintendent's 
administration building, wh 
records the temperature of materi 
passing out of the drier chute a 
all times. B 


the close control of aggregates ent: 


in the hot sand bin at 


ing into the manufacture of the pavii 
mixtures, including the mineral fill 
which is conveyed for a distance 
25 ft. through a 9-in. steam-jacketed 
pipe, it is unnecessary constantly 


take the 


mixtures, 


temperature of the final 


Safety features 


The hot elevator which is 65 ft 


high, consists of 127 buckets each 


capable of carrying 30 lb. of agg: 


gate. A very heavy single link chai: 
carries the buckets, but due to th 
height of the elevator and weigh 
carried under full production, two 
flexible ®-in cables were installed. 
attached to each bucket by U-bollts 
These cables run free over the top 
and bottom shaft and in case of chain 
breakage would prevent the loaded 
buckets from crashing to the bot 
tom of the elevator pit. 

Another feature in connection with 
the elevator is a clutch-brake on the 
motor shaft the el 
vator and prevents the motor from 


which drives 
turning backwards in case the ele 
while the buckets ar 
elevator is en 


vator stops 
loaded. The 
closed in a dust-tight housing. 

The hot elevator carries the dried 
into an en 


entire 


and heated aggregates 
closed 4-deck vibrating screen, 4x & 
ft. in size, from where the screened 
material is discharged into the hot 
aggregate bin of 100 tons capacity 
with four compartments. 
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he twin pug-mill mixer will mix 
1.000-Ib. batch of any type 
minous mixture; is fully en- 
ed, and is steam-jacketed. The 






r tips are of the reversible and 





ustable type and are arranged to 
e the around-the-box mix, which 





seems to give a more uniform mix 
n the toss type. The shaft revolves 





ut 55 r.p.m. 





[he mixer-gate is heated, a fea- 
quite necessary in Detroit be- 
ise of the amount of emergency 







rk in cold weather. The aggregate 





ch-box is so arranged on rollers 
d track that the weigh-box and 
asphalt can be detached and rolled 
k out of the 
essary to make repairs on the 
ixer box. The scales are of the 
pringless dial type, the asphalt scale 






way when it is 







with a_ solenoid 
cuts off the 


proper 


ing connected 





witch automatically 
isphalt-cement flow when 
scale weight is reached. The asphalt 
bucket itself is of the stationary type 
fully steam-jacketed, with heated 
discharge valve—the bucket 
valve being seven-eighths the length 












and 


f the mixer box. 

The time of mixing is controlled 
hy a time lock, equipped with a 
lutch whereby the time, setting can 

quickly altered without opening 
the case when changing from binder 
topping. 


Dust collection 





The amount of dust by weight fed 





the aggregate weigh box is con- 
trolled by an electric switch located 
ust above the mixer box which also 
starts the dust conveyor motor. The 
dust collecting system has pipe ducts 
leading from all points where dust 
: prominent. The collected dust is 
transferred mechanically to a small 
in. the bottom of which is level 
with the aggregate weigh box. From 






there it is passed through a screw 





mveyor to the aggregate weigh box 





s required. This is necessary because 





f the irregular changing over from 
binder to topping, which happens 
any times a day. By having a sepa- 






rate bin, it is possible to control ab- 
solutely the amount of fine material 






‘rom the collector and weigh it for 
each batch, uniform 
sheet asphalt mixtures no matter how 
nuch dust is being collected and 
passed into the separate bin. 


Electric motors furnish the oper- 





resulting in 
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precise temperature control. 



























Aggregate heating at the new Detroit asphalt plant is characterized by 











“ve 
Fig. 3. Asphalt storage at the Detroit city plant provides for the use of eight 


kinds and their use separately or in any combination, 


ating power, each unit such as cold 
elevator, drier, hot elevator, screen 
and mixer being driven by a separate 
motor. However, the motors are in- 
terlocked so that in case any single 
motor should cut-out for any rea- 
son, the entire system automatically 
stops. Also, it is compulsory to start 
the screen and hot 
before the drier motor can be started. 
All bearings throughout the plant 
are of the anti-friction self-aligning 


type. 


elevator motor 


Steam is furnished by two 150 
hp. boilers, which supply the oil 
burners, asphalt lines and pumps 
and heat the office, blacksmith shops, 
machine shops, roller repair shops 
and various other buildings. 

Compressed air is supplied by 
two large stationary compressors and 
is utilized in conjunction with the 
dust 
oil burners, laboratory testing and 


unloading system, emergency 


in the various repair sheps. 
The unit as described and which 































































































































































































































































































































Loo 


highly by 


and city officials due to its efficiency 


is rated very 


and flexibility is capable of turning 
out about 80 tons of sheet asphalt 


mixture per hour, but to date 


not been required to operate to Cca- 


pacity except for short periods. 
During the 1936 season (May 


Dec. 1) the plant working on a 5- 


day-week basis (40 hr.) turned out 
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contractors 


has 


1 to 


95.000 tons of sheet asphalt mixture 
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(binder and topping), with a labor 


operating cost of $0.39 per ton of 


mixture. The plant maintenance cost 
for the same period, practically all 
of which was for the replacement of 


wearing parts such as mixer liner, 


mixer tips and screens, was $0.26 


per ton of mixture, and fuel oil for 
the aggregate 
$0.11 per ton. 

The plant was built and erected 


drying 


Straitjacketing Chlorine Lanks 


When Leaks Develop 


Immersion of ton containers in tank of sodium 


hydroxide solution, which absorbs the gas. proved feasible 


by experiments conducted at Chicago 


chlorine 
brought with it the problem of caring 
for them should any defect or 
dent cause leaks not readily repaired. 


. pe ADVENT of ton containers for 
transporting — liquid 


accl- 


Immersion of the container in a solu- 
tion of caustic soda to absorb the 
escaping chlorine has long been pro- 
posed. Recently, experiments to de- 
termine the effectiveness of this solu- 
subjected to high 
escaping chlorine were made at the 
Cermak Pumping Station in Chicago, 


tion rates of 


using full size equipment. 
laboratory tests made 
in 1932 served as the basis for de- 


Preliminary 


a large steel caustic soda 
tank. Originally it was the intention 
to deposit leaking tanks in a pit lo- 


signing 


cated in a separate building outside 
of the pumping station. It was pro- 
posed to flood this pit with enough 
20 per cent caustic soda solution to 
absorb completely 2.000 Ib. of chlo- 
rine. This plan was abandoned be- 
cause of the high cost of installation, 
the depres iation and interest charges 
of which would more than offset the 
savings due to the lower cost of chlo- 
rine purchased in ton containers. The 
laboratory tests with 1, 2,3 and 4 ft. 
submergenc e however showed that no 
chlorine was given off until all of the 
theoretical chlorine-combining capac- 
ity of the 


was used. 


soda solution 


In designing the immersion tanks 
for the Cermak Station and the 
Dunne Crib it was assumed that suf- 
ficient caustic solution would be sup- 
plied to absorb 2,000 lb. of chlorine 
plus 50 per cent excess caustic to 
serve as a safety factor. Thus a ton 
of chlorine would satisfy two-thirds 
of the chlorine-combining capacity of 
the caustic solution. 

The solution tank as built is 10 ft. 
3 in. long, 4 ft. 1014 in. wide and 
6 ft. 614 in. deep. It is made of *¢-in. 
steel plates welded together. To re- 
duce the hazards of spattering the 
solution is covered with a layer of oil. 
the surface of which is 114 ft. below 
the rim of the tank. Arrangements for 
the tests were simple. Two full cylin- 
ders were connected to a common 
header and a 34-in. pipe that termi- 
nated 37°4in. below the surface of 
the caustic solution, 14 in. from the 
north side and 22 in. above the bot- 
tom: this arrangement simulates in 
submergence and distance from the 
tank sides a blow-out valve or plug in 
the end of the cylinder. 

The first test was made with all 
valves wide open giving the maxi- 
mum flow of gaseous chlorine pos- 
sible. The maximum rate of 350 lb. 
per hr. could not be maintained be- 
of frosting, and the rate 
dropped to 150 Ib. per hr. after about 


cause 








amounted to 





by Hetherington & Berner, In 
der the direction of the city ; Dy 
troit, of which Lawrence G. Le; 
is the commissioner of public \ 
The work was supervised hy | 
ence A. 


construction 


Proctor, engineer of as 
Jan Schme. 
engineer of street maintenanc: 
construction, assisted by Charles |, 
Shattuck, assistant chemical engi 
and James L. Flynn, plant for 


and 


630 Ib. had been absorbed. Not th, 
slightest trace of free chlorin: 1s 
observed the surface at the 
nozzle position which indicates that 
an ordinary or extraordinary gas leak 


over 


can easily be absorbed once it is sub 
merged about 3 ft. under a 20 per 
cent caustic soda solution. 

test with liquid 
chlorine, the cylinders being allowed 
to “warm up.” A rate of 700 Ib. per 
hr. was reached within an hour. This 


The second was 


rate was increased, finally reachi: 
1.000 lb. for a short time near the 
close of the test, 2!4 hours after start 
ing. The average rate of absorption 
was 600 Ib. per hr. At no time was 
there the slightest trace of chlorin 
observed above the surface of the 
soda solution. 

Temperatures rose on a straight 
line to 40.5 deg. C. essentially check- 
ing the earlier laboratory tests of 35 
to 37 deg. C. at two-thirds saturatio. 


Tank vibration excessive 


During this test, and especially at 
high feed rates, heavy vibrations were 
up which became so 
times that they considered 
dangerous to structural stability if 
long continued. The tank therefore. 
will be equipped with stiffeners. 

The 14-in. layer of oil was effective 
in stopping spattering and although 
it had completely emulsified at the 
end of the test to form a dense froth, 


set severe at 


were 


it served its purpose. 

Tests of gas masks to learn their 
safe limits are now under way since 
if masks are unsafe in an intensely 
chlorinated atmosphere and _ fail to 
protect operators handling a defective 
cylinder the caustic tank is useless. 

The tests were carried out under 
the general direction of Loran JD. 
Gayton, city engineer, by Paul Lip- 
pert, engineer of pumping. station 


efficiency and A. E. Gorman, enginee! 
of water purification. 





were 
e at 
ered 
v if 


fore, 


‘tive 
ugh 

the 
‘oth, 


heir 
ince 
sely 

to 
tive 
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New Record in Pouring Concrete 


‘ Recent progress at Grand Coulee Dam completes preliminary work and 


prepares for concrete placing schedule of 440,000 cu. yd. 


An T HALF of the concrete yard- 
[A age in the present or “founda- 
tion” contract at Grand Coulee Dam 
had been poured by the middle of 
May. In the remainder of the job, 
largely a manufacturing enterprise, 
attention will be focused on methods 
and equipment that can speed the 
rate at which concrete can be placed. 
Barring accidents, work will proceed 
on schedule throughout the summer 
high water period and all but some 


80,000 cu. yd, of the concrete in the 
present 4,500,000 cu.-yd. contract 
will be in place November 1. Before 
that date it is expected that the next 
ensuing contract will be let. In a 
recent issue (ENR July 1, p. 13) 
was published an account of the 
methods that successfully combatted 
the serious inflow into the east cof- 
ferdam: in the following are outlined 
experiences of the contractors in pre- 
paring the east half of the river bot- 


per month 


tom for conerete and tuning up 
equipment for the record-breaking 
concrete placement program that is 
to complete the initial stage. 

Of the original $63.000.000 made 
available for this project, about 
$37.000.0C60 has been allocated to 
the contract with the Mason-Walsh- 
Atkinson-Kier Company. Almost all 
of the remainder has been spent on 
or allocated to preliminary work, 
excavation, 


necessary structures, 


Concrete for Grand Coulee dam is delivered by trains operating on both high and low trestles along the axis of the 
dam. Long-arm gantry cranes on the trestle swing the buckets to place in the dam. In the foreground is the construc- 
tion trestle for the east end being built out into the east cofferdam. Beyond is the nearly completed west end of 
the base section of the dam. At the top of the picture is the upper end of Grand Coulee, the valley in which irri- 
gation water is to be stored after being pumped from the river. 
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Concrete buckets 


erane for 


delivery 


building the 


west side of the river together with 


utilities, transportation facilities and 
ine idental work 
There 


as to whether the present contractor 


has been much speculation 


will be the successful bidder for the 
next concreting contract. A factor in 
this question is that other bidders 


the 
present contract which provides that 
the 
buy for $100,000 all equipment. in- 


are encouraged by a clause in 


rovernment holds an option to 


stalled and used by the present con- 
tractor in concreting operations. The 
contractor's camp, known as Mason 
City, with all structures and utilities. 
may be taken 


over on payment of 


$25.000: Also the transmission line 
and substation for $25.000. Presum- 
ably these facilities will be made 


available to the next contractor. 


River bottom “in the dry” 
Prior to excavation of the damsite. 
a total of 45.000 lin. ft. of core drill 
holes had been put down to test the 
and the 
quality of the rock beneath. The core 


nature of the over-burden 


drilling included some 200 holes 
with an average depth of 225 ft., 


and some that were put down as far 
as 800 ft. Although 
drilling gave assurance of quality in 
the the holes 
were together to 


this amount of 
underlying material. 


not close enough 
give an adequate indication of bed- 


rock contour and in the cleanup of 
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permanent camp on the 


on the construction trestle being picked up by the gantry 
to the dam below. 


the foundation more irregularity was 
encountered than the drill holes indi- 
cated. 

After the over-burden had been re- 
moved by conveyor belts and motor 
trucks, final cleanup of the bedrock 
was begun and all seams and pockets 
were cut out to give adequate bear- 
eranite. With a 
base width of 500 ft. and a length 
1.000 ft.. the area of the 
concrete-granite contact, even assum- 


ing of concrete on 


of about 


ing abutment areas to be measured 
in horizontal projection, — totaled 
about 2.000.000 sq. ft. For this 50 
acres of granite area the preparation 
of the surface, after excavation was 
completed was an extremely expen- 
sive job because of the amount of 
handwork with pick or bar. This op- 
eration, rather accurately described 
as “manicuring”, cost about 75 cents 
per sq. ft..—a total of $1,500,000 for 
the 2.000.000 sq. ft. 

Completion of the high construc- 
tion trestle across the east cofferdam 
was delayed by bedrock cleanup that 
had to be finished before trestle foot- 
could be After this 
trestle was in service concrete from 


ings put in. 
the west mix plant could be deliv- 
throughout the length of the 
east cofferdam. The east mix plant 


ered 


delivers directly to cars on either the 
high or the low trestle. 

With the purpose of relieving the 
large cranes from minor service op- 
erations, two steam whirleys have 
been converted to auxiliary service 
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in the cofferdam and have been 
vided with gantries. These mach 
are operated by electric hoists 
can handle 2-cu. yd. concrete } 
they will be used for pla 
form panels and for otherwise 


ets; 


lieving the eight large cranes w! 
thus will be available for delive: 
the 4-cu.yd. buckets 
clusively. To speed up concrete 


concrete 


livery where it would provide ; 
the 


serious 


tection behind cofferdam 
settlen 
and collapse occurred in March) a 
large steam whirley was set up 
the west end of the cofferdam. | 
machine, operating in the zone that 
would be y the 
trestle. speeded up the operation 
thickening the river side of the cof 


clusters (where 


later served by 


} 


ferdam, supplementing concrete <: 
via the high trestle from | 
west side and making it possibl 
pour promptly the full leneth 
block 41, the block on the river sid 


of the east cofferdam. 


livery 


effectiven 
of placing concrete was not attained 
until both high and low trestles we: 


Maximum rate and 


completed and continuous capacity 
runs from both mixer plants could 
be delivered anywhere on the dam 
The experience and training of me 
in concreting the west half of the jo! 
resulted in notable improvement in 
the efficiency with which concrete wa- 
placed in the east cofferdam. For a 
while the best records were on thi 
order of 8,000 cu. yd. per day from 
the one mixer plant operating with 
six crews, i.e., 55 cu. yd. per crew 
hour. Later, corresponding figures 
were 7.500 cu. yd. per day with four 
crews; i.e., 78 cu. yd. per crew hour 
This increased efficiency is accredited 
to the better trained personnel and the 
more rigid schedule. With the com- 
plete mixing cycle timed at 2} min- 
utes (EVR Oct. 15, 1936, p. 546) itis 
expected that concrete will be deliv- 
ered at the average rate of 1 cu. yd. 
every 5 seconds. The scheduled delis 
ery rates for July, August and Sep 
tember is for 440,000 cu. yd. of con- 
crete per month. If this program is 
maintained the October schedule wil! 
slow down toward completion of the 
work and by Nov. 1 only about 80.- 
000 cu. yd. will remain to complete 
the initial contract. 

Cleanup of foundation rock has 
been progressing rapidly as somé 
5,000 cu. yd. of granite per day has 
been drilled, broken up by blasting 
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and removed from the cofferdam. 
[his yardage was taken out piece- 
meal from the surface, a pocket here 
and a shallow layer there. 


Changes in handling materials 


The cement delivery system was 
designed to supply cement for a con- 
rete production of 12,000 cu. yd. 
daily. When deliveries of 15.000 cu. 
vd. per day were scheduled. addi- 
tional cement delivery capacity be- 
ime necessary and another cement 
silo with its blending equipment was 
put in. Addition of this unit brought 
cement storage to a total of 55,000 
bbl. The single 11-in. cement deliv- 
ery line extending from the cement 
storage to the west mix and then to 
the east mix plant was supplemented 
by an additional 9-in. line from ce- 
ment storage to west mix plant. This 
line is served by an additional ce- 
ment delivery pump with a capacity 
f 600 bbl. per hour. The pump 
previously installed (brought to this 
job from Boulder Dam) can deliver 
about 400 bbl. per hour to the east 
mix plant. 

With the second mixer plant in- 
creasing the demand for aggregate, 
the sand storage capacity was not 
adequate to allow sufficient time for 
drainage. Three grades of sand come 
from the classifier soaking wet and 
with two mixer plants operating, 
sand did not remain in storage long 
enough to drain to a uniform water 
content. Provision of space and 
equipment for stock piles which 
quadruple the sand storage capacity, 
has eliminated this difficulty. 

Thus far, only 38 to 40 per cent 
of the pit run has been wasted in 
the form of excess fines instead of 
the 55 per cent originally estimated. 
Indications are that a higher per- 
centage of waste will be encountered 
in the lower levels of the pit. A new 
jaw-crusher has been installed for 
reducing the 16-in. reject and addi- 
tion of a second gyratory crusher has 
provided reserve capacity to safe- 
guard against a breakdown in this 
part of the plant. 

The ratio of concrete yardage to 
pit production now is about 1 to 
1.95, thus the pile of waste fines is 
increasing at about the same rate as 
vardage in the dam. As of the mid- 
dle of May, fines in the waste pile 
approximated 2,500,000 cu. yd. 

With yardage in the east coffer- 
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dam increasing rapidly, a new 
pumping plant for concrete cooling 
has been required. Horizontal grids 
of cooling pipes are laid on top of 
each 5-ft. lift of concrete. These are 
connected to headers leading into 
supply mains through which river 
water is circulated. On the upstream 
side of the cofferdam four high pres- 
sure centrifugal pumps are installed 
on a barge moored close to the cof 
ferdam wall. A 114-in. welded steel 
pipe over the top of the cofferdam 
and leading down to the concrete 
is connected to the barge by a rub- 
ber hose to take care of river stage 
fluctuations. Near the low point of 
the system inside the cofferdam. 
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booster pumps are installed which 
force the cooling water back over the 
cofferdam through a 16-in. return 
line. The river water goes into the 
circulating system at a temperature 
of 50 deg. F.; in the course of the 
10 to 15 minute period of circula- 
tion, it picks up 16 deg. F. at which 
temperature it is discharged again 
into the river. 

The Grand Coulee Dam contract is 
being carried out for the U. S. Bu- 
reau of Reelamation. Frank A. 
Banks. project engineer, by — the 
Mason-Walsh-Atkinson-Kier Com- 
pany. T. J. Walsh, president, C. D. 
Riddle. chief engineer and M. H. 


Slocum, general superintendent. 


Removing Tracks From City Streets 


S rrrercar TRACKS left. by aban- 
doned trolley lines are a source of 
annoyance to cities whose problem 
it is to get rid of them. In many 
places throughout the country the 
tracks may be found Iving useless in 
streets where buses now rumble. fre- 
quently because there were no con- 
tracts to hold the traction company 
responsible for their removal when 
the shift from trollies to buses was 
made. 

A survey of action taken by 37 
American cities on this problem was 
issued recently jointly by American 
Municipal Association, the American 
Public Works Association and the 
International City Managers’ Associ- 
ation, from information gathered un- 
der the direction of Joseph E. Eng- 
lish, department of public works and 
service, and Thomas J. Walsh, ad- 
ministrative assistant to the city 
manager, Trenton, N. J. 

Although in some cases, stipula- 
tions in traction franchises specify 
the traction company’s duty to re- 
store the pavement to conformity 
with the remaining street surface 
when tracks are abandoned, it is 
often difficult to force the company, 
especially if it is in receivership, to 
carry out the terms of the contract, 
says the pamphlet. 

Among plans followed by cities in 
removing the abandoned tracks are 
these: 

(1) The company conveys title to 
the tracks to the city, in return for 
which the city releases the company 
from any further obligations; under 


this arrangement the city paves the 
street, at the same time removing the 
tracks for salvage. 

(2) The company makes a cash 
payment to the city to discharge any 
obligations on rail removal. 

(3) In cases where the city is not 
ready to repave, the company is per- 
mitted to cover the rails with as- 
phalt, concrete or other material, 
leaving them bvried in the street 
until the entire thoroughfare is re- 
paved. 

Fifteen and twenty years ago, be- 
fore the days of bus competition, the 
report points out, it was almost uni- 
versal practice to require the street 
car company, either by state law or 
by franchise, to pave and maintain 
the street area between the tracks 
and for a specified distance on either 
side. In the 1920's some state, includ- 
ing Connecticut, Indiana, Iowa, Mas- 
sachusetts, Montana, New Hamp- 
shire, Rhode Island and _ Utah, 
granted some measure of legislative 
relief to street railway companies. 
thus making more serious for cities 
the question of track removal and 
repaving. 

Many cities have made car-track 
removal a relief project, the survey 
shows, salvaged the rails, getting 
from $9.35 to $12.75 a ton for the 
scrap iron. In Wichita, the traction 
company paid the city’s share of 
$75.000 on the WPA project for re- 
paving after rails had been removed. 
Erie got $50,000 from the traction 
company for the work of removing 
abandoned tracks. 
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The traveler in the river valleys of New England encounters bridge con- 


struction at every turn and interesting evidence of flood damage and repair 


\ PERFECT sET-UP for any bridge 
engineer who wants to take a 
busman’s holiday exists in New Eng- 
land. There, as a result of the March, 
1930 floods. bridge building and re- 
pair are in full swing on a scale that, 
so far as number of projects is con- 
New 


large 


cerned, taxes the imagination. 


structures and repair jobs 


enough to let to contract total so: 
two dozen of these are of consider- 
able size. Smaller structures built or 
reconstructed by force account swell 
the total to over 700° bridges that 
may be stages of 


seen in various 


And 


Visitor can 


without excessive 
find 


structures a 


completion. 
travel. the 
these 
which have technical interest in spe- 


among 
many number 
cial decree. 

\ New England bridge inspection 
trip might begin on the Connecticut 
River, which can be followed north 
to the White New 


Hampshire. Then. a portage east over 


Mountains in 


the wale rshed brings one to the head- 
waters of the Merrimack River. Fol- 


lowing this stream south to its mouth 
in Massachusetts, sightseeing opera- 
Maine 
where four large rivers the Saco, 
Androscoggin, Kennebec and Penob- 


tions can be transferred to 


scot, provide varying scenes of con- 
struction activity. The map (Fig. 2) 
indicates. in addition to the. state 
capitals, the points of principal flood 
bridge reconstruction. Nowhere else 
in the couatry can such a brief trip 
reveal so much evidence of the bridge 
building art. In this article the Con- 
Valley structures will be 
visited. Next week “flood bridge” 
work on the Merrimack and the riv- 


ers of Maine will be described. 


necticut 


Along a 160-mile front 

The Connecticut River is about 300 
and in the south 160 
miles of this length nine new bridges 


miles long, 


and eight repair jobs are in various 
stages of completion. Not since the 
pioneer timber bridge builders of a 
half-century or more ago bridged 


this stream with ax, hammer and 
has so much bridge building activity 
been seen in the valley. 

Traveling north, the first new 
bridge is encountered at Middleto 
Conn.—a high-level structure of 1 
600-ft. tied-arch spans with long ap 
proaches. Although not strictly a 
“flood” bridge, it will replace an old 
five-span truss structure that would 
not stand many more such battering: 
as it received in the 1936 flood. Th: 
west steel girder approach is up, and 
steel erection is under way on tl 
tied arches. Except for two of 
main piers, the foundations of this 


the 


bridge were put down as rotating 
steel caissons. 

No Connecticut River bridges wer 
lost or badly damaged in the sta! 
of Connecticut, but Massachusetts 
presents a more serious picture. \ 
Holyoke a new concrete floor fur- 
nishes the evidence of 
a flood 160-11 


wrought iron double-intersection truss 


visible 


repair job on ten 


spans that were built 37 years a 
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‘luch more work, however, went in- 
to this bridge, whose bottom chord 
was 4 ft. under water. While the 
stone masonry foundations were not 
damaged, the lower chord in the 
seven west spans was bent by the 
pounding ice, all sway bracing was 
torn out, and several of the spans 
were pushed sideways on the expan- 
sion rollers from L to 5 in. The road- 
way of wood block on planks was 
largely washed out, but no damage 
was done to the floorbeams, stringers 
or trusses above the chords. 

The chord, consisting of two built- 
up channel members joined by bat- 
ten plates, was straightened by in- 
serting small jacks between the 
plates, sometimes using long timbers 
to distribute the jacking load. In 
some locations it was necessary to 
heat the plates and angles with blow 
torches and then straighten them with 
a sledge. Since the chords could not 
always be brought to perfect straight- 
ness, side reinforcing plates were 
welded on them at various locations. 
Several new pieces of chord had to 
he inserted, and this was done with 
the aid of cables, temporarily serving 
as chords. 

Up the river at Northampton plans 
are under way for a new deck truss 
structure consisting of a  203-ft. 
simple span at either end and a 260- 
296-260-ft. continuous unit in the 
center. This structure, to be known 
as the Calvin Coolidge Memorial 
Bridge, is not in the flood replace- 
ment program but is badly needed 
since the existing bridge, although it 
did not go out in the flood, is light 
and narrow. The new bridge will have 
a 40-ft. roadway. 

At Sunderland is encountered the 
first real victim of the flood. Here. 
an old five-span steel truss structure 
broke off the top of the masonry 
piers when the water got above the 
floor. The rest of the old piers re- 
mained intact and, after being sup- 
plied with new concrete caps, they 
are serving as supports for a tem- 
porary trestle bridge while the new 
being built 200 ft. down- 
stream on a much better alignment. 


bridge 


The temporary bridge provides a 20- 
ft. timber roadway on I-beam string- 
ers set on top of bents of 12-in. 
H-section piles, five bents between 
each of the old foundations. Founded 
in 80 ft. of mud, the piles had to 
have 10x10-in. timbers bolted to 
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them to give increased friction area. 

The new bridge will consist of six 
simple spans of 150 ft. each made up 
of four lines of deck trusses. Inas- 
much as the foundation material is 
so poor, wood piles 75 to 110 ft. lone 
are being driven to firm sand and 
eravel. Under the abutments com- 
posite piles are being used. The new 
roadway will be 40 ft. wide and the 
noses of piers will be equipped with 
stone ice breakers. One of the most 
interesting details of the new bridge 
will be the tie-downs (Fig. 3) used 
to hold the superstructure on its 
foundations. No chances are being 
taken that the new bridge will topple 
over as the old one did. 


Story of five bridges 


North of Sunderland is the village 
of Turners Falls and the story of five 
bridges, old and new. Situated in a 
bend of the river so abrupt that it 
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approaches the shape of a loop, Tur- 
ners Falls was originally served by 
three famous old bridges. A’ mile 
south of town on the road to Green- 
field was a covered timber bridge of 
five spans (about 165 ft. each) that 
had been a landmark since 1869 when 
it was built to carry a single track 
railroad on top and roadway be- 
neath. An interesting combination of 
timber trusses and laminated arches, 
it proved surprisingly sturdy, and 
toppled over only when its firmly 
embedded anchor bolts pulled off the 
tops of the stone piers. Next upstream 
was a light iron suspension bridge 
of 1890 vintage. and around the bend 
and above the dam was a bridge of 
duplicate design. Both of these sus- 
pension bridges escaped the flood 
waters, but old age could not be 
avoided. The south bridge, which for 
some years had been posted for only 
two cars at a time, was inadequate 
for the increased traffic diverted to 


ga ” 
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Fig. 2. Sites of principal bridge damage from the March, 1936 flood in the main 


stream valleys of New England. 
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it when the covered bridge went out, 


taken 
placed by what is termed a tempo- 
(Fig. 4). while the north 
bridge will end its useful life when 


and has heen down and re- 


rary bridge 


a modern continuous truss structure, 


now under way on a new location 
aligning with the main street of the 
village, is completed. Turners Falls 
thus get two 
COVE red bridge 

joth of the 


new bridges for an old 
a good trade. 

new bridges present 
mical interest. The con- 
truss bridge. known as the 
Gill-Montazue Bridge, because of the 


townships it connects, will be a deck 


points of tee 


tinuous 


truss of five spans consisting of a 
100-450-400-ft. continuous center unit 
flanked by a 150-ft. span on one end 
a 225-ft. span on the other. With 
its center pier on an outcropping of 


folded 


wate! 


and 


vrotesquely laminated and 


rock the 


that comes over the dam, the bridge 


just below foaming 
will have a picturesque setting. The 
1936 high water level at this location 
was 12 ft. above the previous record 
in 1927. but the new bridge has 
been designed to clear the 1936 flood 
level by 8 or 9 ft. 


The | ridve which replaces the old 


stave 


suspension bridge is completed and 
its interesting details thus are visible 
(Fig. 4). It is called a temporary 


bridge Falls 


dents hope that H can be 


because Turners resi- 
replaced 
by a single-span structure. It may in- 
to be if the 


record flood is repeated soon. for it 


deed prove temporary 


has five piers in the gorge through 


which the river flows. But it was built 


nevertheless to provide a sturdy 


bridge at a reasonable cost. These 


Half Cross Section 
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piers represent the most interesting 
feature of the bridge. They are neces- 
sarily tall, about 48 ft. and since 
they rest on ledge in a narrow con- 
fined canyon it was necessary to an- 
chor them securely and was advisable 
to make them heavy but slender. Ac- 
cordingly, they were made 6 ft. wide 
at the base and 3 ft. at the top. and 
forty 1l}-in. dowels extending 4 ft. 
into the ledge served as anchors. 
The 20-ft. timber deck of the bridge 
seven lines of 36-in. 
beams 4 ft. 
I-beam 


is carried on 
230-lb. 


joined by 


virder apart 


five 18-in. cross 
members in each 74-ft. span. 
Moving north into New Hampshire 
one finds the flood toll on the Con- 
necticut River even greater. Whereas 
Connecticut lost no bridges over this 
stream and Massachusetts lost only 
two, in New Hampshire five crossings 
were washed away or damaged so 
badly that new bridges are required. 
In addition, the damage to two other 
bridges was so severe as to require 
unusual repair operations, one on a 
superstructure, the other on founda- 
tions. Nine bridging operations are 
thus to be seen along a 90-mile length 
of the river in New Hampshire. It is 
to be that, the 


proaches to most of these bridges are 


noted whereas ap- 
in Vermont, the bridges themselves 
New Hampshire. the 
state line is on the west bank. 

The first 
travels northward is the famous old 


are in since 


bridge visited as one 
Brattleboro suspension bridge of 350- 
ft. span, built in 1886. Or rather the 
the 
crest of the flood toppled the stone 


aoe So ; 
site is visited, because ice on 


pier under the east tower, converting 


bo top chord 


connection 


SUNDERLAND BRIDGE 


Fig. 3. Details of 


or sliding of the spans under action of flood waters and debris. 
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the old structure into a mass 
wreckage. (As a sidelight on the { 
ure, the old cables were salvaged ; 
trucked across the state to Mancl 
ter, and are now supporting a t 
footbridge that 
builds a new highway bridge near}, 


porary while 
The Brattleboro site is now the sc 
of steel erection activity on a} 
125-ft. span arch just upstream fr. 
the old bridge. 

Most interesting operation to d 
has been the placing of steel fa! 
work bents on steep sloping led 
in 50 ft. of water near the west ba 
By equipping the ends of the st 
H-piles with silicon steel knives ; 
churning these up and down, a f: 
hold was gained which was effect 
enough to resist the high water | 
occurred in May of this year. Lil 
wise interesting but not so effect 
was the method used to hold tim! 
bents of a temporary highway tres! 
on the old suspension bridge ali 


‘oncrete oleck slat 


} 
2... 9 
¥ 


| __chora 
1}. 


2. vp and dowr- 
Lstream Trusses 








Longitudinal Section 
GILL-MONTAGUE BRIDGE 


high-strength anchor details used on two new Connecticut River bridges in Massachusetts to resist tipping 
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Fig. 1. At Turners Falls, Mass. this 


of its tall, narrow piers that are 


ment on this ledge. Holes about 3 ft. 
deep were blasted out of the ledge. 
dowels were set in the holes, the piles 

the bents lowered over them, and 
the holes filled with sacked concrete 
which was carried up about 3. ft. 
round the pile base. Although these 

‘nts resisted the spring ice several 
f them were taken out by the May 
high water, probably more because 
of the light weight of the bridge than 
6 shortcomings in the anchor details. 

The new arch bridge, on improved 
alignment, will be above 1927 flood 
levels but its end pins will be sub- 
merged 4 ft. if the 1936 flood is re- 
peated. It will cost about $250,000 
ind will provide a 21-ft roadway and 
two 21.,-ft. sidewalks suspended from 
the arch ribs by pin-connected H- 
section hangers. The floor will be a 
oncrete-filled steel grid. These de- 
tails and the fact that the west abut- 
ment is on ledge rock while the east 
abutment is on 72 steel H-piles about 
80 ft. long constitute the principal 
features of the new bridge. 

Upriver, the next two bridge loca- 
tions present repair rather than re- 
construction. At Walpole, for ex- 
imple, the Connecticut River is 
crossed by a steel plate-girder bridge 
of three through spans (136, 158 and 
150 ft. long) erected in 1911 on the 
iid stone masonry foundations of an 
early timber bridge. The two river 
piers were badly scoured during the 
flood and, since the superstructure 
was clearly worth saving, the piers 
had to be either replaced or repaired. 
\ repair method involving jacketing 
the piers in concrete was decided 
upon, which virtually provided new 
piers since the jacketing alone has 
adequate strength to carry the bridge. 

Since the load capacity of the 





temporary bridge is interesting because 


doweled deeply into the stream bed rock. 


bridge had been materially increased 
several years ago when the old deck 
consisting of the original 10 in. con- 
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crete slab and 12 in. of asphalti 
concrete added later by town officials 
was replaced with a concrete-filled 
stee] erid asphalt 


plank, it is now thoroughly adequate 


surfaced with 


for modern traflic. 

The job of building these piers 
was considerably enlivened when it 
was found that the timber cribs un- 
der the old piers were infested with 
eels, which choked the pump suction 


to such an extent that an hour or two 


each day was spent cutting them out. 
A eood many bushels of eels, sealed 
up inside the pier jacketing, are des 
tined to provide fossil specimens for 
some future generation. 

Three miles north of Walpole is 
Bellows Falls, where a 510-ft. span 
spandrel-braced three-hinged arch had 
a miraculous escape from destruc- 





. = 
Fig. J. Removing damaged end panels of 540-ft. arch at Bellows Falls preparatory 
to extending abutments out to the new end pins. Bottom view shows 


shortened span functioning temporarily as a tied arch. 
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tion and furnished a spectacular ex- 
ample of repair. Situated just above 
a high dam whose construction re- 
sulted in submerging the abutment 
pins. the arch presented a fair target 
whenever the water level rose in a 
flood. In March, 1936, 


25 ft. of the arch at each abutment 


with about 
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placed on the timber towers and hy- 
draulic jacks were installed as part 
of the supports so that any adjust- 
ments necessary later could be made. 

With the arch thus made safe, the 
three damaged panels of steel work 
at the ends were removed, permitting 
attention to be transferred to the con- 


Site of the Brattleboro suspension bridge which is being replaced by a 


$25-ft. steel arch. 


Earth placed on the deck of the temporary trestle bridge 


helped it to resist ice floes this spring, but later high water took out some 


rock. 


bents resting on ledge 


under water, an ice pack extending 
entirely across the river moved down 
against the arch. bending the up- 
stream lower chord as much as 10 in. 
out of line at each end and buckling 
much of the ead sway bracing into 


uselessnes 


Spectacular repair 


Defying theory, the bridge did not 
collapse. but it was left in such a 
precarious condition that quick de- 
cision on emergency supports and 
repair methods was necessary. The 
decision on repair was to remove the 
damaged ends of the arch. reducing 
the span to 486 ft.. build out the 
abutments to this point and install 


new pins. To accomplish this work, 


a spectacular scheme was developed. 
First. 
der panel point L4 at each end (Fig. 


timber towers were built un- 


5), and the arch between these sup- 
ports (about 427 ft. long) converted 
to a tied type by stretching two 2}-in. 
diameter cables between the L4 panel 
points of each arch truss. The cables 
were stressed with a 10,000 Ib. pull 


by hvdraulie jacks. Roller shoes were 


struction of the new abutments. Es- 
sentially the problem was to raise 
the existing abutments and extend 
them riverward so that the new pins 
would be 173 ft. higher and 54 ft. 
closer together than the old ones. The 
most economical design, considering 
the steep slope of the river bottom 
front of the old abut- 
ments, was to construct a pier under 
the front end of the enlarged abut- 
ments, which could then be built to 
span between these piers and the old 
abutments. To the arch 
thrust would be properly distributed 
through the new abutments to the new 
pier and the old abutments, a tri- 
steel frame installed 
which carried the new arch pin at 


directly in 


insure that 


angular was 
its apex while its legs rest respec- 
tively on the old pin bearings and 
on the new piers. The new pins are 
in the plane of old truss members 
L2 U2. Thus while three panels of 
damaged steel were removed at each 
end, one of these panels was replaced 
with new steel, so that the net short- 
ening of the arch is 2 panels at each 
end or 54 ft. With the arch thrust 
transferred to the new abutment, the 
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tie cables were removed and the ai 
again functioned as_ three-hing: 
Construction of these new at 
foundations was not unduly difficu 
although the 15 steel H-piles und 
each new pier had to be driven |\ 
ft. to hard bearing. At one time du 
ing the work the west timber toy 
supporting the temporarily tied ar 
was threatened by an ice flow, and a| 
operations were suspended while 
fender wall of steel sheet piles \ 
built. The flow broke up before 
reached the bridge, however, and | 
wall was not used. Its cost of $6.50) 
although a necessary expenditure, j 
creased the cost of the repair wo 
(all done by force account) to $121 
000, including the replacement of ¢! 
old timber floor with a concrete-fill 
steel grid deck. Since the low 
tract bid received for repairing | 
arch (without the new floor) 
$120,000, the state highway depai 
ment. which rejected the bid in fay 
of force that 
decision was justified. 

On leaving Bellows Falls for a ti 
up the New Hampshire shore of th: 


account. believes 


river to the next new bridge opera 
White 


crosses an 


tion at River Junction, th: 


traveler open-spandr 
concrete arch over the deep narr< 
gorge just below the dam. Locat: 
above the floodwaters, this bridge w 
not damaged, although a large bloc! 
of ledge rock under its east abutment 
fell away and will have to be 
placed with a concrete pillar. T! 
bridge is principally notable as t! 
ancestor of the first bridge across t! 
Connecticut River, built on the san 


alignment by Enoch Hale in 1785 
This early crossing was a_ timber 
cantilever of three spans and was | 

use until 1850, when it was replaced 
by a covered timber truss that served 
until the present bridge was built i: 
1931. Bronze tablets on the present 
concrete bridge commemorate thes 
famous timber ancestors. 

On the way to White River Jun 
tion, the old two-span timber tol! 
bridge at Windsor is passed. This 
venerable structure was so battered 
with ice that the entire lower chord 
of the upstream truss haa to be r 
placed, as well as a large number o! 
the lattice web members. It is back i: 
service and as stable as ever. 

At White River Junction steel erec- 
tion is under way on a new brid 
of two 150-ft. through-truss spans 
using the old masonry piers. Sine: 
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Fig. 7. Before and after repait of Connecticut River bridge at Holyoke, Mass., in which wood block pavement was replaced 
by a concrete slab and floorbeam hangers were inserted at intersections of truss diagonals. 


the new bridge is wider than the old 
pin-connected truss structure, box- 
eirder pier caps are used, cantilever- 
ing over the downstream edge of the 
piers to support the new trusses. 
The next crossing north of White 
River Junction is the new and ar- 
tistic deck plate girder at Hanover, 
undamaged, but beyond it are three 
bridges in a distance of six miles that 
are or have been scenes of new con- 
struction. At East Thetford steel H- 
piles are being driven in the bottom 
of a cofferdam in the center of the 
river where a new pier will be built 
for a bridge of two 231-ft. through- 
truss spans which will replace one 
of three 125-ft. spans that was washed 
out. At North Thetford, nearby, one 
of two 125-ft. spans went out, but 


At Sunderland, Mass. steel pile 
trestle on old bridge alignment 
serves traffic while new crossing 
is built alongside. 


remaining 
adequate and safe the washed-out 
span was merely replaced by a new 
one, 


since the structure was 


The third bridge of this group is 
at Orford. Situated at the northern 
end of the line of Connecticut River 
destruction in New Hampshire, the 
new bridge under construction here 
is, by coincidence, a near duplicate 
of the southernmost bridge, the Brat- 
tleboro steel arch. It has the same 
span, 425 ft., the same 24-ft. con- 
crete-filled-steel-grid and 
in arrangement and size of members 
it is also very similar. It is however. 
a tied arch instead of two-hinged be- 
cause the Orford foundation condi- 
tions made the latter 
expensive. As it is, 75 to 80. steel 


roadway, 


design too 


H-piles have to be driven at least 
30 ft. below streambed to provide a 
suitable support for each of the Or- 
ford foundations. 

The old bridge at Orford was a 
two-span covered bridge (Fig. 1), 
which like a good many others of its 
type. was badly battered but did not 
go out. Faced with the problem of 
taking it down and salvaging the 
timber, the engineers adopted the 
novel expedient of building a fire 
over the center pier. When the bridge 
burned in two, dropping the ends in- 
to the water, the halves were pulled 
around on shore. A temporary trestle 
on the old alignment, maintained 
with some difficulty because of high 
water and ice this spring, serves 
traffic while the new bridge is being 
built about 100 ft. upstream. 

Before leaving the Connecticut 
River Valley for the trip down the 
Merrimack, one more bridge demands 
attention—a 120-ft. truss over the 


Wild Ammonoosuc River near 


Woodsville. This aptly-named moun- 
tain stream, when in flood rolls hun- 
dreds of cubic yards of bouiders 
down to its mouth, and in 1927 this 
debris tore out every bridge in its 
path. It was not quite so destructive 
in 1936 but this new truss span (built 
after 1927) had one of its abutments 
and upstream wingwalls undermined, 
dropping one corner of the bridge 
nearly 2 ft. and tearing out most of 
the upper lateral bracing but other- 
wise not damaging the steet. 

The span was jacked up to normal 
elevation as the first step, and then 
the old abutment and upstream wing 
all were torn out. The new abutment 
sunk 10 ft. and the wingwall 16 ft. 
both founded 
on steel H-piles. In addition the wing- 
wall was made 20 ft. longer. These 


below streambed are 


extraordinary precautions were held 
justified as insurance against loss of 
the span in this location of demon- 
strated hazard, and they suggest a 
type of design that may be justified 
elsewhere. 


Business Census Closes 
Philadelphia Office 
Win the completion of its cur- 


rent business census project, cover- 


ing business operations for the year 
1935, the Bureau of Census has closed 
its temporary branch at 2401 Chest- 
nut St., Philadelphia, and is moving 
to the Commerce Building in Wash- 
ington. The census of business re- 
ceived and tabulated a total of 
3.000.000 schedules on all phases of 
business. In addition to preliminary 
and interim sub- 
jects, there were published in volume 
form a total of 35 final reports, in- 
cluding three on construction. 


reports on many 
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ASEM. Convention at New York 


Developments in materials research and in specifications and_ testing: 


standards occupy attention of large attendance at 40th annual meeting 


N CHARACTERISTIC MANNER the an- 
| nual convention of the American 
Society for Testing Materials, held 
in New York City, June 28-July 2, 
was productive of much new informa- 
tion on the materials of construc- 
tion. Nineteen meeting 
nearly 200 committee meetings were 


sessions and 


held during the five davs. The gen- 
eral news of the convention, covering 
such items as new officers, committee 
changes and prize awards, was pub- 
lished last week. This 


marizes, by materials, the significant 


report) sum- 
papers and spec ification developments 
that were presented. Steel, cement and 
concrete were as usual of major in- 
terest, but 
knowledge were also made in brick, 


important additions to 
paint, timber, bituminous materials 


and cast iron. 
Steel and wrought iron 


Specification developments relating 
to steel, although numerous, largely 
concerned pressure vessel materials, 
and of seven new tentative specifica- 
tions only one, on weld filler metal, 
is of interest to the civil engineering 
field. Drawn with the cooperation of 
the American Welding Society, this 
spec ification prov ides for seven 
grades of filler metal classified accord- 
ing to tensile properties, and sets 
forth test: specimen dimensions and 
methods of preparation. The existing 
list of specific ations for steel suitable 
for fusion welding was withdrawn as 
not meeting present requirements, 

The most important feature of the 
steel session was presentation of the 
final report of the research committee 
on vield point of structural steel 
which, since it was appointed in 1926, 
has reported on five series of tests 
1.000 
Among the results and conclusions of 
the committee, of which Prof. M. O. 
Withey (Univ. of Wisc.) is chairman, 


are the following: 


involving over specimens. 


1. The yield point in tension is a 


reliable index of the yield point in 
compression. 

2. It is not possible to predict the 
yield point from the ultimate strength 
with accuracy. 

3. The range in yield point of dif- 
ferent portions of shapes was 29.090 
to 38.880 lb. per sq.in., whereas the 
variation in tensile strength, 52.520 
to 62.400 Ib. per sq.in., was propor- 
tionately much less. In most cases this 
variation in yield point appeared to 
be due to differences in cooling and 
rolling to which the different portions 
of the shapes were subjected. In the 
majority of cases the yield points of 
the light shapes exceeded the yield 
points of the heavy shapes. 

4. Of the four methods used to de- 
tect vield multiplying 
dividers method is slightly more re- 
liable than the drop-of-beam method. 


point, the 


The 2-in. strain gage is not quite so 
satisfactory as the dividers with an 
8-in. gage, and scaling is the least 
All things considered. 
the drop-of-beam method, being sim- 
sufficiently 


satisfactory. 


plest and quickest, is 
reliable. 

5. For the °4-in. round rods of 
carbon, silicon, and nickel structural 
steels, raising: the free speed of the 
testing machine head from 0.05 in. 
per min. to 2 in. per min. increased 
the average yield point 9 per cent for 
for nickel 
steel, and 12 per cent for silicon steel. 
At a speed of 0.2 in. per min. the 
yield point by the drop-of-beam aver- 
aged 600 to 1000 Ib. per sq.in. higher 
than at a speed of 0.5 in. per min. 

6. The effect of speed on yield 
point was somewhat greater for rec- 


carbon steel, 7 per cent 


tangular specimens cut from. struc- 
tural steel shapes than for the round 
bars. 

7. On the basis of representative 
specimens, the average yield point for 
a given shape by mill tests exceeded 
the corresponding value from coop- 
erating laboratory tests by 3 to 17 
cent; likewise tensile 


per average 


strengths by mill tests were fr. 
to 12 per cent higher. It did not 
pear that these discrepancies « 
be due to differences in speed. 
The committee recommended | 
the speed requirement for the cd: 
mination of the yield point based 
the speed of head running fre: 
discarded and that in the vicinit 
the vield point the rate of pullin 
limited by rates of strain or by | 
of stress. Tentatwely, for wedge 0 
leneth, the s 
gested maximum limit for the rat 


and an &-in. gage 
strain in the vicinity of the yield }. 
is 0.0015 in. per in. per min., 
responding to a stress limit of 45. 
lb. per sq.in. per min. It was 
recommended that specimens for test 
ing be cut from the following | 
tions: for plates and angles, 
intermediate position between ed 
and center of plate and between to 
and heel of angle; for channels and 
I-beams, the center of the web: and 
for H-beams and other 


members, the position midway |be- 


wide-flange 


tween toe and root of flange. 
Papers presented at the steel ses- 
sion included a review of weld metal 
testing practices by L. J. Larson | \. 
O. Smith Corp.) and a presentatio 
of a method of locating flaws in steel 
and of identifying steel structure | 
means of “balancing wave tests,” a 
special type of magnetic analysis. ‘The 
committee on iron-chromium-nickel 
and related alloys reported that a test 
program is to be initiated to correlat: 
composition, manufacturing and fab- 
ricating methods with exposure con- 
ditions. Also that attempts to prepare 
welding specifications have — been 
abandoned for the time being, large!) 
because of the controversial nature of 
the subject. Studies looking toward 
of the specifications | 
chromium-nickel steels in respect to 
yield point and tensile strength re- 


revision 


quirements and to the inclusion o! 
requirements for columbium-treated 
18-8 are under way. 
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All specifications relating to high 
-trength wrought iron were revised 
hy inserting mention of the method 
of manufacture. This reverses action 
taken in 1930 when the references 
were deleted from the process clauses 
of the various specifications. The new 
change consists in the addition of the 
words “pig puddled or processed 
wrought iron.” 


Impact testing 


Dissatisfaction with the conven- 
tional impact test in which a V- 
notched specimen is subjected to a 
blow in the transverse direction, led 
the engineers at Watertown Arsenal 
into an investigation several years 
ago which resulted in discard of the 
transverse type for a test using a ten- 
sion specimen in a machine whose 
velocity of impact could be varied. 
\lso, the shape of the notch was 
changed to one with square shoulders. 
Ihe early tests covered only speci- 
mens having notch lengths of 0.1 and 
1.0 in. During the past year the test 
program has been expanded to cover 
specimens having notch lengths vary- 
ing from 0.025 to 1 in. and various 
section diameters which, for each 
notched length, gave volume ratios in 
the order of 1, 2 and 3. Tests were 
made in a 300-kilogram Charpy im- 
pact machine at a velocity of 28.5 ft. 
per sec, 

The data, presented by H. C. Mann, 
senior materials engineer, Watertown 
\rsenal, indicates the presence, with- 
in certain limits, of a linear relation- 
ship between total energy and notch 
length, and for any given notch 
length a relationship between total 
energy and volume of specimen. For 
any given notch length, the total 
energy is a direct function of the 
volume. It is held that the earlier 
conclusions regarding the superiority 
of the tenion type of test specimen 
and the inadequacy of impact test 
machines which operate at one veloc- 
ity are supported by the latest tests. 

“It is conclusively evident from the 
facts presented,” stated Mr. Mann, 
“that, as a means for determining the 
true dynamic properties of a mate- 
rial, the present generally accepted 
methods of impact tests are funda- 
mentally incorrect, and have greatly 
retarded advancement to a thorough 
understanding of the subject. While 
there are still many phases of this 
problem as yet unsolved, establishing 





ENGINEERING 


the influence of the basic factors, 
velocity, notch length and volume, 
offers a possibility for the early de- 
velopment of an acceptable standardi- 
zation of the impact test.” 

In discussion, H. J. Gough, of the 
National Laboratory of 
Great Britain, took emphatic excep- 


Physical 


tion to Mr. Mann’s conclusion, and 
pointed out that all test investigations 
in England have agreed that the notch 
bar transverse test is not only sig- 
nificant but superior to the tensile 
test. Beyond Mr. Mann’s stating that 
literally thousands of tests corrobo- 
rate his conclusions, the debate was 
carried no farther. 


Corrosion of metals 


Discussion of corrosion in a sepa- 
rate session of the meeting indicated 
that little has been added to definite 
test knowledge of resistance to cor- 
rosion under field conditions, nor to 
knowledge of the relation between 
different laboratory tests and between 
laboratory and field tests. Of the vari- 
ous groups of exposure tests now in 
progress, the earliest dating back to 
1916, none yielded significant data 
this year. Laboratory test data have 
done little more than emphasize the 
wide differences between corrosion 
under different conditions, as under 
intermittent immersion and under 
spray and mist exposure. 

It is becoming recognized that 
knowledge of the conditions affecting 
atmospheric exposure is too indefinite 
to permit of standardizing laboratory 
comparison tests; the effect of dust, 
of rain washing, and perhaps also of 
electrical actions arising under out- 
door exposure have not been evalu- 
ated. Field exposure tests show wide- 
ly different results under exposure at 
different sites whose climatic condi- 
tions appear to be identical; corro- 
sion in sea air exposure at Key West 
is less severe than that under like 
conditions at La Jolla, Calif. The con- 
sensus of the meeting was that at- 
tempts to standardize corrosion test 
conditions at this time would be pre- 
mature. It was held, however, that 
certain minimum requirements con- 
cerning such tests should be set up in 
order to make the results of tests by 
different laboratories more compar- 
able. 

Present study of laboratory test 
methods as compared and discussed 
is concerned largely with investiga- 
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tion of the differences between dif 
ferent forms of tests. Many forms of 
test are being tried, especially by 
materials producers. Belief in the 
value of accelerated corrosion tests is 
decreasing however. Some hopes were 
held out in the discussion that study 
of initial rates of corrosion will pro- 
duce valuable information. 


Fatigue of metals 


Significant progress in the field of 
fatigue of metals was reported by 
Prof. H. F. Moore, chairman of the 
committee. Tests by W. M. Wilson of 
the | niversity of Illinois on riveted 
joints under axial tension and com- 
pression using a machine with a 
maximum range from 200,000 ib. per 
sq.in. tension to 200,000 Ib. per sq.in. 
compression failed to produce failure 
by shear in the rivets. Failure oc- 
curred from a spreading crack start- 
ing at a bolt hole, although the caicu- 
lated shearing stress was far above 
the shgaring endurance limit of the 
steel in the rivets. It is not certain 
whether this shearing was due to fric- 
tion of the rivet heads or to some 
other cause. Fatigue failures in the 
case of repeated highlv-localized com- 
pressive stress, such as exists between 
a car wheel and a rail were also dis- 
cussed. Such failures include the 
“shelling” of the tread of car wheels, 
“pitting” of gear teeth and internal 
fissures in rails. Failure probably 
originates, says the committee, as the 
result of a shearing stress slightly 
below the surface at some minute 
crack or other imperfection in the 
metal. Under intense compression, 
the surface layers in contact become 
work-hardened and therefore more 
brittle so that a crack might start 
somewhere in the transition region 
between the work-hardened material 
and the material not work-hardened. 
It is claimed that “shelling” does not 
occur after the wheel has been re- 
machined and put back in service. 

Two types of nomenclature in 
rather general use in this country and 
in England are discussed in an appen- 
dix to the committee report. 


Cast iron 


No changes were made in cast iron 
specifications but several significant 
test programs are planned or continu- 
ing, for example, the work on impact 
testing which has developed some in- 
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teresting results but awaits the adop- 
tion of a standard drop-test machine. 

Testing of formed the 
subject of two papers, one by J. T. 
~R. Donoho ( Ameri- 
can Cast Tron Pipe Co.) on the trans- 
test and the other by J. O. 
Draflin and W. L. Collins (University 
of Illinois 


tional beam 


cast Iron 


Mackenzie and ¢ 
Verse 


on tensile testing. Conven- 
formulas for deflection, 
modulus of rupture and modulus of 
elasticity do not give correct results 
for cast iron, and results on speci- 
mens of different span lengths and 
different diameters are not consistent. 
Mackenzie and Donoho sought to de- 
termine the effect of varying span 
leneth by 
results on round bars and by testing 


analysis of existing test 


a number of rectangular specimens. 
Specimens were compared according 
Mathe- 


matical analysis of results led to the 


to their span-depth ratios. 
conclusions that modulus of rupture 
increases and modulus of elasticity de- 
creases with increasing span and that 
deflection decreases much less than 
the conventional beam formula would 
indicate. The amount of the effect of 
changing span depends largely upon 
the qualities of the iron. Prof. Kom- 
mers (University of Wisconsin) said 
the importance of the paper was not 
in its findings but in the fact that it 
showed the need of standard speci- 
mens and standard methods of test. 
W. J. Sehlick (Iowa State College) 
agreed that the results probably re- 
flect methods of test more than char- 
acteristics of cast iron. Prof. Moore 
il niversity of Illinois) suggested 
that deflection readings are difficult 
to take accurately and that more ac- 
curate tests can be made by measur- 
ing the change of slope of the ends 
of the test piece. Objection was made 
by Prof. Withey (University of Wis- 
consin) to the use of the term “modu- 
lus of elasticitv” in connection with 
cast iron; in his opinion “stiffness 
factor” is better. 

The University of Illinois tests, in- 
volving a number of different types 
of tension specimens, produced the 
Abrupt 


decreases in section weaken speci- 


following conclusions: (1) 
mens more than surface defects: (2) 
Solid and hollow 

little difference in 
There is no 


specimens show 
streneth: (3) 
difference the 


strength of specimens having inside 


between 


or outside threads for gripping the 
testing machine: (4) unloading and 


reloading specimens to failure has 
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no apparent effect on tensile proper- 
ties of cast iron. With respect to these 
conclusions Mr. Mackenzie remarked 
that, since high-strength cast irons 
would give different results, the re- 
sults should be considered as apply- 
ing only to the type of iron tested. 


Paints 


The paint session was the scene of 
a well-attended symposium devoted 
to the question of correlating ac- 
celerated laboratory tests and service 
tests on decorative 


protective and 


coatings. The program was divided 
into three topics: finishes for indoor 
service; paints for exterior service 
on wood; and paints for iron and 
steel. Of the 20 papers presented 
none expressed absolute satisfaction 
with correlation and about half found 
rather complete dissatisfaction with 
accelerated laboratory tests. On the 
other hand several papers indicated 
good correlation between outdoor 
panel tests in Florida and the labora- 
tory tests. The general conclusion 
that the 


good research tool that could be im- 


was weatherometer is a 
proved if light sources more closely 
used 
and if a cycle more closely duplicat- 


approximating sunlight were 
ing outside weather conditions could 
be developed. The only real test is a 
service test with the paint applied to 
the house, the tank, or the bridge. 


Bituminous materials 


Half a score of papers introduced 
by the reports of the committee on 
waterproofing and roofing and of 
the committee on road and paving 
materials were promptly handled at 
the two sessions on bituminous ma- 
terials. Several new tentative stand- 
ards were proposed by the committee 
and 
roofing materials, among them sieve 


on bituminous waterproofing 
analysis for granular and non-granu- 
lar mineral surfacing for asphalt 
roofing and shingles: specifications 
for asphalt for damp-proofing and 
waterproofing to replace two obso- 
lete specifications; and specifications 
for coal tar pitch for roofing, damp- 
proofing and waterproofing to  re- 
place a half dozen or more obsolete 
specifications. Studies are continu- 
ing on a proposed method for accele- 
rated weathering tests on bituminous 
materials but no definite recommen- 
dations have been made. In the cycle 
now generally used, it is proposed 
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to make more effective use of wa 
which is a very destructive agent 
the weathering process. The sube: 
mittee is gaining 


now experic: 


with this modified cycle and hopes 
to make definite recommendations 
a later date. 

Directly in line with the stud 
on weathering were a series of t 
on accelerated weathering descril | 
in a paper by R. R. Thurston of 7 
Texas Co. Using the regulation « 
vice for accelerated tests, samp! 
were prepared from asphalts p: 
duced from Mexican, Gulf Coast a: d 
Midcontinent crudes and also froy 
synthetic asphalts compounded fro: 
asphaltines, resins and oils separated 
from a cracked residue. The results 
of the tests indicated rather positiv: 
influences of sources and characte: 
of the resins and oils and the quality 
of the asphaltines that encourage 
further study. A noteworthy indica 
tion is that encouraging possibilities 
are shown of producing synthetic as. 
phalts for special purposes. 

A wider field for the use of com- 
pression tests particularly to indi 
cate resistance to flow was pointed 
out in a paper by Roland Vokac of 
The Barber Co. For engineering pur 
poses, it was stated, it is more con- 
venient to deal in terms of the ap- 


plied compressive load and volume 
displacements than to use the more 


scientific consideration of rate of 


shear and shear stresses. 


The 


road and paving materials recom- 


committee on bituminous 


mended a new specification for 


standard sizes of coarse aggregate 
for highway construction to replace 


broken 


stone and broken slag and sand and 


existing specifications for 
eravel. Numerous revisions and sev- 


eral withdrawals and changes in 


other specifications were made. 
Among the important revisions was 
one in the method of test for abra- 
sion of gravel. Among the papers 
specifically on highway practice was 
a discussion of indentation and com- 
pression shear tests to determine the 
service stability of asphalt plank for 
bridge floors, by H. W. Greider and 
Henri Mare of the Philip Carey 
Manufacturing Co. The indentation 
test with standard apparatus offers, 
it was considered, practical and use- 
ful determinations. A review of cur- 
rent bituminous roadbuilding prac- 
tice in western states was given iN 
a paper by J. E. Buchanan of the 
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Institute. A 


\sphalt 
paper on design of asphalt mixtures 
for underwater construction by R. M. 
\MeCrone and F. C. Field gave some 


concluding 


new facts on recent marine works 
that will be summarized in a future 


jssue. 
Cement and concrete 


For several years developments in 
the field of cement and concrete have 
formed a high spot on the program 
for the civil engineer. The meeting 
this year followed precedent in this 
respect although it did not produce 
the usual amount of interesting dis- 
cussion. The one new specification 
proposed covered blended cements 
and this was rejected as a tentative 
standard by a close but small vote. 
[he specification was unique in that 
it. by necessity, covered a wide range 
of materials used as cement admix- 
tures and in addition stipulated that 
acceptable strength requirements be 
based on 3x6-in. concrete cylinders 
rather than on mortar briquets. 

The blended cement specification 
was further notable in that it omitted 
ihe requirement for the use of the 
\o. 200 sieve for the fineness test. In 
this connection, also, the committee 
on fineness recommended that in all 
specifications the “time-honored re- 
quirement for a fineness test on the 
No. 200 sieve, by either wet or dry 
method, be now abandoned” or re- 
placed by some method that fur- 
uishes dependable information on 
particle size distribution or specific 
surface. Among the existing specifi- 
cations, that for high-early-strength 
portland cement now requires fine- 
ness determination by the turbidi- 
meter, that for natural cement, after 
revision at last week’s convention, 
also requires the turbidimeter, while 
the specification for normal portland 
cement, after revision this year, con- 
tains no requirement covering fine- 
ness. 

Among other cement specification 
developments was the adoption of a 
new revised standard for natural ce- 
ment, last changed in 1909; the re- 
port that a first draft of a specifica- 
tion covering slag cement has been 
completed; and the announcement 
that the new subcommittee on tests 
of additions to cement, appointed as 
a result of the adoption of the new 
portland cement definition in the 
high-early-strength cement specifica- 
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tion, has drawn up a proposed gen- 
eral program of tests, the details of 
which have been left in the hands of 
the Cement Reference Laboratory. 
The Laboratory reported that one 
proposed addition is now being 
tested in cements produced at three 
different mills; the necessary speci- 
mens have all been made and the test 
program is just getting under way. 

The subcommittee on plastic mor- 
tars reported that it is trying out a 
concrete instead of a mortar as an 
acceptance test for cement. Work 
done so far indicates that concrete 
is far more plastic than the present 
specified mortar. In spite of its con- 
taining aggregate passing a “y-in. 
and retained on a No. 4 sieve, it can 
readily be molded into a 2 in. cube 
and yields a specimen that is little 
subject to water losses through 
bleeding during the setting of the 
cement. 

The subcommittee on volume 
change of portland cement has con- 
tinued its studies of bars of plastic 
pastes which have been cured for 
24 hr. under normal conditions and 
then subjected to elevated steam 
temperatures and pressures. In_ this 
connection, most of the cement man- 
ufacturers of the country have an- 
nounced that they will ship no ce- 
ment which has been found to have 
an expansion in excess of 1 per cent 
when subjected to a high-tempera- 
ture pressure treatment. Continuing 
studies on the autoclave test have 
to do particularly with a_ shorter 
steaming cycle. New equipment for 
this test is now available and a series 
of cooperative studies in ten labora- 
tories is being planned to develop a 
suitable standardized procedure. 

Of the three papers presented in 
the concrete session, an unusually in- 
teresting one on plastic flow of con- 
crete by Raymond E. Davis, Harmer 
E. Davis and Elwood H. Brown of 
the University of California will be 
abstracted in some detail in next 
week’s issue. In the other papers 
Levi S. Brown (Lone Star Cement 
Corp.) reported a series of petro- 
graphic studies aimed to create a 
better understanding of the appear- 
ance of crystalline tricalcium alumi- 
nate in portland cement clinker and 
Prof. Herbert H. Scofield (Cornell 
University) discussed the results of 
an investigation in which 1500 speci- 
mens of concrete and mortar were 
frozen before or during the setting 
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period. In the Cornell tests, the con- 
crete frozen immediately after pour 
ing exhibited a 40 to 60 per cent 
strength loss as compared with nor- 
mal unfrozen concrete. The frozen 
specimens also” showed excessive 
leakage in the permeability — test. 
Mortars were less affected by freez- 
ing than concrete. The tests indicated 
that injury to the concrete could be 
eliminated by curing the specimens 
from 24 to 48 hours in warm air be- 
fore freezing. 

In the field of concrete aggregates 
two important new — specifications 
were proposed and adopted. One of 
these, covering light-weight aggregate 
for concrete, has been developed in 
response to a need of some years’ 
standing. According to the specifica 
tion, “light-weight aggregate shall 
consist of pumice, lava, tufa, slag. 
burned clay, burned shale” and cer- 
tain types of cinders. When graded 
according to an analysis given in the 
specification, the fine aggregate shall 
weigh not over 70 Ib. per cu.ft. and 
the coarse aggregate 55 Ib. (or 75 
lb. is permitted under certain cir- 
cumstances}. 

The second specification covers 
a tentative method of test for abra- 
sion of coarse aggregate by use of 
the Los Angeles abrasion machine- 
a hollow iron drum containing an 
abrasive charge of steel or cast iron 
spheres. 

An interesting announcement con- 
cerned the discontinuance of the sub- 
committee on admixtures. It is stated 
that until new information is de- 
veloped, little progress can be made 
toward the development of specifica- 
tions and methods of test covering 
the use of admixtures in concrete. 
One of the most important items 
that has delayed work on such speci- 
fications and tests is the lack of a 
test for workability of concrete. 


Masonry materials 


The important convention devel- 
opment in the field of masonry ma- 
terials was the merger of the com- 
mittee on hollow masonry building 
units with the committee on brick. 
Existing overlapping of the fields of 
these committees is thus eliminated 
and, inasmuch as the personnel of 
the two committees is practically the 
same, it is expected that the merger 
will result in greater efficiency. A 
new specification for paving brick 























































































































































































































































































































































































































































































ll , 


is reissued as tentative to super- 
i 


de the old one, which no longer 


epresents commercial practice. 
( imoplete revision of the specifi 1- 
tions for building brick has been 


made in which the complicated meth- 
vd of 


based upon 


classification and grading 


differences in’ streneth 
abandoned. Final!y. a new 


for 


or shale was 


has been 
tentative 
brick 
adopted to 


Spe ification sewer 


made from clay 
replace the standard 


for brick, 


obsolete. The new spec ie 


‘ 
1) rit 


itions clay sewer 
his h are 
ations are based in part upon tests 
the Standards 
the relation of abrasive re- 


ab- 


sorption of brick and in part upon 


nade at Bureau of 
showine 
streneth and water 


=islance to 
the opinions of sanitary engineers. 
Phe committee on hollow masonry 
building units presented a tentative 
ification for units for 
| 


1-loadbearing 


concrete 


; masonry and re 
ported that an investigation is under 
at Rensselaer Polytechnic Insti- 
tute oa methods of capping bonding 
tile. 

In the brief reports of the commit- 


way 


tees on gypsum and on_ plastering, 
two items of interest are noted. The 
eypsum committee has modified a 
number of its specifications in order 
to inelude products such as lath, wall- 
board and sheathing board which are 


foil. The 


committee on plastering is working 


covered with aluminum 
on a tentative specification for gyp- 
sum plastering, which will be com- 


pleted this year. 
Brick efflorescence 


One of the most important prob- 
lems facing building brick producers 
as well as engineers and architects is 
efflorescence and discoloration of 
brick. A useful paper by J. W. Me- 
Burney and D. E. of the 
Bureau of Standards presented data 


Parsons 


showing the relation between the re- 
sults of the wick test and the appear- 
ance of efflorescence on exposed ma- 
sonry panels. The wick test consists 
in setting a brick on end in shallow 
water (0.5 in. of distilled water in the 
Bureau of Standards test) and _per- 
mitting the portion of the brick above 
the water to be exposed to conditions 
favoring evaporation, water entering 
the brick by capillarity and moving 
the 
This water tends to dissolve 


upward and outward 


brik k. 


soluble salts in the brick and trans- 


through 
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port them to the surface, where they 
are deposited as efflorescence. The 
panels or walletes were constructed 
from 18 types of brick, 
which were subjected to the five-day 
wick test. It was noted that: 

(1) If 


appeared on the bricks in the 5-day 


samples of 


considerable efflorescence 
wick test, masonry panels built of 
bricks of the same brand showed an 
objer tionable amount of efflorescence. 

(2) If the the 
bricks in the wick test was only a 


efflor escence on 


trace or less, most of the masonry 
panels built from the same brand of 
bricks showed only a slight amount 
of efllores« ence, 

(3) Soluble salts from mortar ap- 
peared to have caused efflorescence 
on some of the panels, 

In discussion, observations on ex- 
isting buildings were cited to indicate 
that the efflorescent salts cause brick 
spalling and are in fact a more potent 
cause of disintegration than freezing 
and thawing. Mr. McBurney stated 
that British 
spalling to efflorescent salts. 


investizators attribute 


Timber 


\ tentative specification for fire 
retardant properties of wood for scaf- 
folding and shoring was adopted as 
a result of continued efforts on the 
part of many in the construction in- 
dustry to assist in the prevention of 
scaffolding fires. No new method of 
testing is prescribed in the specifica- 
tion but, by giving official recognition 
to the test for 
wood, devised over 30 years ago by 
the late Ira H. Woolson and used in 
New York City, it is hoped that safer 
construction will be promoted. 

Also in the field of timber a new 
method of test for tar acids in creo- 


sote and 


chemically-treated 


tar solutions 
was presented and the tentative speci- 
fications for timber piles and for 


creosote-coal 


structural timbers were advanced to 
standard. These latter specifications 
are now in agreement with those of 
the A.R.E.A. and the A.A.S.H.O. A 
subcommittee is investigating the 
possibility of modifying the defini- 
tion for knots with particular refer- 
ence to hardwoods so as to clarify 
methods for measuring knots both in 
structural timber and in piles. 

In a symposium of ten papers, 
representing almost as many indus- 
tries and materials. the subject of 
measurement of consistency or vis- 


NEWS-RECORD 





July 15, 1937 





cosity was critically discussed. M 
of the papers were of specialized l! 
terest, but two of them presented 
formation of 


general applicati 


The consistency problem 


Prof. Eugene C. Bingham (1. 
fayette College) pointed to the int 
national agreement on expressii 
kinematic viscosity in e.g.s. units. | 
the development of satisfactory vis 
cometers, to the proved necessity ol 
varying the rate of shear in studyi: 
such plastics or plastico-viscous sol 
ids as asphalt, tar and concrete. and 
finally to the definitions of rheologi- 
cal terms. M. Mooney (U.S. Rubbe: 
Products, Inc.) in presenting a pape 
on these definitions emphasized that 
the rheological diagram—the rela 
tion between shearing stress and rate 
of shear—is as fundamental in t! 
field of the 
strain Ciagram in the field of elas- 
ticity. The applies 
only to simple liquids, and for those 


viscous flow as stress- 


term viscosity 
materials having more complex rheo- 
logical the word 
sistency his been adopted. It is de- 
fined as the ratio of shearing stress 


properties con- 


to rate of shear and is not a constant. 
Materials in the civil engineering 
field such as concretes and asphalts 
fall in the classification of plastico- 
viscous solids. They are materials in 
which no deformation occurs fo! 
values of the shearing stress below 
a yield stress while for values above 
that vield stress they deform con 
tinuously. 


Methods of testing 


The session on methods of testing 
produced an unusual amount of ani- 
mated discussion. Particular interest 
was displayed in a recording ele 
tronic micrometer for measuring 
elastic deformations of metal as small 
as a millionth of an inch, described 
by Robert W. Carson of Instrument 
Specialties Co., and in a mechanisn 
for adapting the Tuckerman optical 
strain gage to use in otherwise inac- 
cessible locations. Rudolph K. Bern 
hard (Baldwin-Southwark Corp.) 
showed a motion picture of European 
bridge testing by vibration. A fourth 
paper in this session described th: 
electrical methods by which speed 
control is obtained on the electrically 
driven testing machines at the Bureau 
of Standards. 
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Rustproofing kt. Peck Penstock 


HE STEEL-PIPE LINING of one of 
{ is four outlet tunnels for Ft. 
Peck Dam to provide a 24 2/3-ft. 
penstock for possible future power 
development was described in detail 
in Engineering News-Record, May 
3, 1937. About 3,118 ft. of the tunnel 
from the control 
shaft is steel lined and the inside is 
protected by 


downstream gate 
a coating of coal-tar 
enamel, The plant and procedure 
employed in applying the protective 
coating are explained in the sequence 
of illustrations shown above. There 
were four operations: 

1. The tunnel 
platforms 


was cleaned from 
on wheels by four work- 
directed powerful jets of 
against the rusty plates. 
All workmen wore hoods connected 


men who 


steel grit 


to airlines as a protection against 
dust and flying particles of steel 


and to give pure air for breathing. 

2. Following the cleaning of the 
steel plates by blasting came a mov- 
able platform used in applying the 
priming coat of coal-tar paint. This 
material was applied cold with ordi- 
nary paint spray guns. Two blower 
fans on the top platform drove out 
the fumes from the painting process. 

3. After the steel tube was cleaned 
and primed, this platform gantry 
came along on wheels to facilitate 
the application of the heated coal- 
tar enamel, which was applied by 
with Each 
painter worked from a small elec- 
trically-heated paint pot. The inspec- 
tor marked his “O.K.” on each ring 


hand dauber brushes. 


as it was satisfactorily completed. 
The floor was not painted until the 
return trip when the equipment was 
backing out of the tunnel. 


1. As soon as a section of tunnel 
had with hot 
enamel, a inspector 


lining been coated 
government 
tested every square foot of the paint- 
ed surface with an electric broom. 
The broom had wire bristles charged 
with half of 


the circuit being grounded to the 


electricity; the other 
lining plate. Any spot not properly 
coated with enamel was revealed by 
sparks jumping from the bristles to 
the plate. 

The 


serviced by electrically-heated melt- 


painting operations were 
ing kettles of special design that sup- 
plied coal-tar enamel at 470 deg. F. 
Two kettles were kept busy. 24 hr. 
a day heating material for ten daub- 
ers on two gantries ahead. A total 
of 242,000 sq.ft. of steel surface in 
this tube were protected with enamel 


coating, 
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Continued from page 8; 


Unusual Flood in 
Ohio Town 


(Conti nie d from page 87 


was not flooded, although water backed 
up around the plant to within 3 in. of 
the filter floor. 
However, the sewer drain from the fil- 


the elevation of room 


ters discharges into a manhole which 


receives the drainage from the floccu- 
lation and coagulation basins. The out- 
lets this 


artificial sink-hole discharging into the 


from manhole are into an 


subterranean caverns. The water level 
in the caverns rose to within about 1 
ft. of the ground surface around the 
plant and to such a height that it was 
impossible to discharge the wash water 
from the filters by gravity. Since there 
was no method provided for pumping 
the the filters to any 
other point, it was necessary to bypass 
the filters and supply the city during 
the period of the flood with 
water after chlorination. A 


chlorine content of 0.3 p.p.m. was main- 


wash water in 


reservoir 
residual 


tained on the distribution system. 
sanitation problem 
flooding conditions 


serious 
the 
backing up of sewage 


A very 
resulted 
because of th 
had 


into the caverns, over the low-lying area 


from 


which regularly been discharged 
and the inability of property owners to 
flush toilets on lower floors because of 
the height of the 


and around buildings. 


water in basements 


Bonneville Tax Case Goes 
to Supreme Court 


the Oregon 


an 


Justice Beam of 
Court 
permitting appeal of the case of Guy 
Atkinson Co., 


ville 


Chiet 
Supreme has signed order 
contractor on the Bonne- 
the State 
Tax Commission, to the Supreme Court 
of the United States. The case in- 
volves collection of about $250,000 of 
state profits on 
Bonneville dam. 

The Court 
a petition from the Atkinson Co. for a 


(ENR June 10, 


dam, against Oregon 


taxes on. contracting 


Oregon Supreme denied 
rehearing in the case 
1937. p- 852). 

The case arose in Multnomah county 
when the state attempted to collect the 
Phe 
Bonneville dam 
the 


under federal jurisdiction and the state 


contended 
fed- 


exclusively 


income tax. 
that 


eral 


company 
since Was a 


project site was 


could not collect taxes on profits made 


on the contract. The case was decided 
in favor of the state in the county court, 
and the company appealed to the state 
supreme court where it won a reversal. 
The state later obtained a rehearing of 
the case and obtained a decision in its 
favor. It from this last 
that the company recently sought a sec- 
ond hearing. It is expected that the 
case will be tried in the U.S. Supreme 
Court this fall. 


was decision 


California Municipalities 
Advance Power Payment 


of $900,000 
two California 
Glendale and 
their Boulder Dam _ power purchase 
contract. Glendale has paid $500.000 
and Pasadena has paid $400,000. 
Under the contract, the cities were 
permitted to pay their share of the cost 


has 
munici- 
Pasadena, 


Advance payment 


been made by 


palities, on 


of the generating machinery at Boulder 
Dam over a ten-year period, with 4 per 


cent interest. 


BRIEF NEWS 


> 


THE 3-FT, BULWARKs ol 
sand bags placed on top of the Hick- 
man, Kentucky, sea wall during the re- 
cent flood are now being cleared. The 


boards and 


lumber is being taken down and stacked 
for sale and the sand bags will be used 
to repair levee damage. 


SAND AND GRAVEL plants in Seattle. 
Wash., were closed recently when a 
strike was called by the Street Pavers’ 
Union. This affected all but one plant. 
The union asked an increase in wages 
of from 75 cents to $1 an hour and a 
reduction in hours from 44 to 33 per 


week, 


Tue Trunk Hicuway from Nogales, 
Mexico, opposite the town of the same 
Arizona, to Guadalajara, 
capital of Jelisco State, Mexico, will 
be put under construction Aug. 1. 
Work will begin at the Nogales end. 
The sections in the Sinalo and Nayarit 
states will be begun Oct. 1. 


name in 


Turee Ovp Dams on the Ohio River 
at Gallipolis, Addison and Racine, Ohio, 
are being blasted out of the river in 
anticipation of the completion of the 
new Gallipolis Dam this fall. The three 
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dams, which will be replaced by 1 
single new structure, were built at 
cost of $3,000,000 each about 20 yt 


ago, 


Contract for a large hydroelect 
project on the Rio Negro in Urugu 
has awarded a group of fir 
headed by Siemens-Schuckertwerke \ 
G. Equipment capable of generati 
500,000,000 kw.-hr. annually will be | 
stalled. The dam will create a lake co 
ering 400 sq. mi. Some 2,500 miles «{ 
transmission lines are included in t 
contract. 


been 


A Brince across the Mississippi River 
within the city limits of New Orleans js 
being advocated by the Louisiana En; 
neering Societies. The city council has 
been requested to appoint a committe: 
to investigate the feasibility of such a 
project. The Huey Long Bridge, which 
now serves the city for both rail and 
highway traffic, is 7 miles north of 
town. Because the river is used by lar 
ships the river crossings must be hieh 
and approaches would be long. Ve 
deep piers would be required. 


Mexican federal and state govei 
ments will spend about $85,000,000 «on 
highway construction and allied work 
between and the end of the six 
December 31, 1940, 1 
Ministry of Communications and Pu! 
lic Works announced. Since thi 
start of the plan on January 1, 193! 
about $14,000,000 has been spent for 
highway purposes. 


now 
year plan, 


has 


A Pusiic Works relief program has 
been agreed on by the City of Montreal 
andthe 
Quebec. 


Provincial Government — in 
Each will contribute 
000.000, provided that the 
federal government also — subscribes 
$10,000,000, and all the money will be 
spent on public works in the city of 
Montreal. Discussions with the federal 


$10 


Canadian 


authorities will begin immediately. but 
doubt is felt as to the 
of these conferences. 


some success 


GOVERNOR Rivers of Georgia has 
named the following members of the 
newly-created Board of Engineers and 
Surveyors Examiners: M. T. Singleton, 
Atlanta, engineer; R. S. King 
Georgia Tech, mechanical engineer; ‘ 
J. Brockman, University of Georgia. 
chemical engineer; A. G. Stanford, A! 
lanta, electrical engineer; and C. | 
Layton, Statesboro, surveyor. The 


civil 


if 


Board will name its own chairman 
the first meeting. 


HumAN Parking Meters have been 
proposed in Akron, Ohio, as a sub- 
stitute for the mechanical type. In the 
course of discussion by the city council 
of the advisability of installing parking 
meters, Mayor Schroy outlined a plan 








ty use men from the relief rolls, each to 
supervise ten or twenty marked off park- 

g spaces. The men would collect five 
cents an hour and turn the fees into 
the city fund daily. 


SuiciEs on the Colorado St. bridge 
it Pasadena, Calif. are to be prevented 
hy erection of a 7'%-ft. fence sur- 
mounted by three strands of barbed 
wire on which the city directors have 
ordered specifications. The fence, cost 
of which is estimated at $7,000, will be 
made of steel wire chain with a mesh 
of 114 in. Pasadena city officials have 
discussed means of making the bridge 
suicide-proof for several years. Many 
suicides have occurred there. 


MunicipAL PurcHaAse of a_ water 
system was defeated recently by voters 
of San Marino, Calif., by a vote of 
661 to 178. The major portion of the 
city is now supplied with water by 
the California Water & Telephone Co., 
and it was proposed to establish a 
municipal system for the distribution 
of the Colorado River aqueduct water. 
San Marino is a member of the Metro- 
politan Water District of Southern 
California. 


DeLtays in the construction of 
foundation piers for the Bird Island 
pumping station of the $15,000,000 
Buffalo sewer system, were caused by 
the existence of sunken timbers at a 
level at which engineers had estimated 
hedrock would be encountered, the 
contractor stated when summoned to 
appear before the sewer authority. The 
difficulty necessitated construction of 
a cofferdam within a cofferdam and 
the use of much longer steel piling 
than had been planned. 


Herbert Wilgus Dies, 
New York Engineer 


Herbert S. Wilgus, since 1932. prin- 
cipal grade separation engineer for the 
State Public Service Commission of 
New York, died July 7 in Delaware 
City, Del., at the age of 63. 

After his graduation from Cornell 
University in 1901, he was assistant 
engineer for the Big Four Railroad in 
Springfield, Ohio. Subsequently he 
was assistant engineer for the western 
division of the Pennsylvania Railroad, 
engineer in charge of maintenance of 
way for the Brooklyn Rapid Transit 
Co., and chief engineer for the Pitts- 
burgh Shawmut Railroad. From 1918 
to 1924 he was manager of the Buck- 
dale Coal Co. of Dubois, Pa. Before 
becoming grade separation engineer for 
the New York Public Service Commis- 
sion, he had served as assistant en- 
vineer of grade crossings. 
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Dan Moran, Foundation Builder 


As briefly reported last week. Daniel 
FE. Moran. of Moran. Proctor & Free- 
man, foundation engineers, died at his 
home in Mendham. N. J.. on July 3, at 
the age of 73. For some time he had 
suffered from heart trouble. and dur- 
ing the past year had been able to be 





DANIEL E. MORAN 


at his office but rarely, doing his pro- 
fessional work largely at his home. His 
death came a few months after the 
opening of the San Francisco-Oakland 
Bay Bridge, whose foundations of un- 
precedented depth and difficulty formed 
the climax of a career devoted to foun- 
dation engineering. 

Born in Orange, N. J., on April 12, 
1864, and educated at Brooklyn Poly- 
technic Institute and Columbia Univer- 
sity (C.E. 1884), Mr. Moran turned 
to foundation problems soon after en- 
tering practice. His first experience of 
importance was obtained in the service 
of Charles Sooysmith, foundation con- 
tractor, with whom he was connected 
from 1889 to 1897. The firm was then 
sinking a mine shaft for the Chapin 
Mining Co. at Iron Mountain, Mich., 
through quicksand, using the freezing 
process. After completion of the shaft 
Mr. Moran was engineer in the con- 


struction of the Deer Island lighthouse 
at the entrance to Boston Harbor. He 
also designed for Alfred P. Boller a 
steel caisson 19 x 100 ft. for the Me- 
Combs Dam Bridge, New York. 


Improves the airlock 


During this period Mr. Moran ob 
served the inefficiency of the airlocks 
then in use, and set to work to develop 
a safer and more practical lock. But 
as Mr. Sooysmith was unwilling to let 
him waste the firm’s time on = such 
work, he carried it on outside of office 
hours, and finally designed and_ pat- 
ented a new form of airlock, in which 
upper and lower doors were aligned 
vertically, the upper ones being divided 
in the middle and hinged at the edges, 
with a central stuffing box for the 
bucket hoist rope. The first of these 
original Moran locks, built by the Con 
tinental Iron Works. was used on the 
McCombs Dam eaisson in 1893. A 
bucket had got stuck in the lock with 
which the caisson was first equipped, 
and excavation from the working cham- 
ber had to be stopped until Moran’s 
lock was placed over the shaft and the 
stuck bucket removed through it. The 
Moran lock, improved and redesigned, 
for a long time dominated the field 
of pneumatic caisson sinking and con- 
tinues in wide use throughout the 
world. 

Other early work was the design 
and operation of pneumatic caissons 
for a railway bridge at Sioux City and 
construction of the pneumatic caisson 
foundations of the American Surety 
Co. building, 100 Broadway, New 
York, the second building in the 
United States and perhaps in the entire 
world to be supported on pneumatic 
caissons, 

From 1897 to 1899 Mr. Moran was 
special partner and foundation engi- 
neer of John Monks & Son. contrac 
tors. During this time he constructed 
and sank the caissons for the Cin- 
cinnati Waterworks. 


Foundation Co. formed 


In 1901 Moran with Franklin Rem- 
ington and Edwin S. Jarrett formed 
the Foundation Company, Mr. Moran 
becoming vice-president and chief en- 
gineer. The new concern quickly be- 
came the leading builder of deep and 
dificult foundations in the United 
States. Up to the time he left the 
company Mr. Moran was in charge of 
many millions of dollars’ worth of 
foundations for bridges, dams, build- 
ings, mining shafts and other struc- 
tures, and he became noted as an au- 
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thority in the field of foundation en 


gineering. Two of the well known 
buildings foundations he built 
are the Woolworth Building and the 


Municipal Building in New York City. 


whose 


Becomes consulting engineer 


himself as 


Mr. Moran 


consulting 


established 
1910 and con 
} death. 
Among his works during this period 


engzineec! inl 
tinued in practice until his 
cofferdam  substruc- 
Equitable Building. the 
Morgan Building and the Federal 
Building in New York, as well 
is the mat foundation of the New York 
1 t le phone ( a. 


ally compressible clay of 


were the caisson 
tures of the 
a. as 

Reserve 
building on the unusu- 
Albany. the 
piers of the Mid-Hudson 
at Poughkeepsie. the pneumatic 
of the 


open dredging 
Bridge 
Philadel phia-Camden 
and 
Wash- 
over the Hudson, the 
over the Kill van Kull, 
Bridge at New 
Bridge at San Fran- 
Golden Gate Bridge. On 


the firm acted as consulting 


re over the Delaware River. 


foundations of the George 
Bridge 

Bayonne Bridge 
the Mississippi 
Orleans, the Bay 


neton 


River 


and the 


the latter 


engineer to the contractor In success- 
fully completing the unusually difficult 
built on bare 


rock at depths of 70 to 90 ft. in power- 


south pier foundation, 


ful tidal currents and heavy seas. 
Mr. Moran 


sulting engineer to 


Was member ot or con- 
boards and 
charged with = difficult 
problems. The list includes the Dela- 
Bridge Joint 


that 


many 
commissions 
ware River Commission, 
reported on a 
vehicular tunnel between New Jersey 
and New York, the Port of New York 
Authority. the Triborough Bridge Au- 
thority. the Public Belt 
New Orleans, 


Br idge 


a special board 


Railway Com- 
and the Cali- 
Authority (Bay 


mission of 
fornia State 
Bridge). 

inventiveness were 
Moran’s 


seeking out 


Originality and 
marked traits of Mr. 
ality. He 


paths in the 


person- 


was ever new 


solution of engineering 


problems, and rarely content to 


follow the methods of precedent. His 


was 


most recent developments were jetting 
wells in’ the dredging caissons 
of the Public Belt Railroad Bridge over 


New 


caissons 


open 


the Mississippi at Orleans and 


the dome-roof used in con- 
structing the deep open dredging piers 
ot the 


Bay Bridge, where open water 100 ft. 


west channel crossing of the 
deep and swift currents made the sink- 
ing and handling of previous types of 
caisson hazardous and costly. 
break with prece- 
in the fact that 
in the development 
methods he 
opposed resort to 
until all other 


His readiness to 
dent 
although he led 
foundation 
consistently 


was well shown 
of pneumatic 
later 


pneumatic caissons 


NR 


NEWS OF THE 
had 


years he 


studied, 
built but few 
The 


he attained in sinking deep foundation 


foundation methods been 


and in recent 


pneumatic foundations. success 
piers for buildings in the fine sand and 


silt of lower New York by 


ferdams and drainage, and his increas- 


aid of cof- 


ing use of open dredging for difficult 
bridge piers, played a large part in the 
decrease of pneumatic foundation con- 
struction during the last decade. 

His research work 

Daniel E. Moran was phenomenally 
keen of observation, and as a result had 
a more thorough intuitive knowledge 
of soils and their behavior than any- 
one in his generation. He _ pointedly 
remarked, on the occasion of a celebra- 
tion in honor of his seventieth birthday, 
that he had been privileged to look into 
more holes in the ground than most 
men, and had learned something new 
from each one. 

Coupled with this understanding of 
soils was the restless spirit of the in- 
Nearly _ thirty 
he began experimenting with soils, and 


vestigator. years ago 


after various settlement and compres- 
sion observations on sands he noticed 
the progressive settlement of silt and 
other fine-grained material under load, 
and made extensive experiments on 
what has since become known as con- 
solidation, rightly attributing this ac- 
tion to the squeezing out of water from 
the soil and observing that the volu- 
metric consolidation equaled the vol- 
ume of water expelled. Mr. Moran also 
noticed the large settlements that fre- 
quently 


sand, and recognized them as due to 


developed in  loose-textured 
the sand structure. 

Many distinctions were bestowed on 
Mr. Moran, among them 
Master of Science and Doctor of Sci- 
ence from Columbia University and a 
gold medal for eminent achievement. 

Admired and loved for his personal 
qualities as well as for his technical 
achievements, “Dan” Moran was above 
all a practical foundation builder of 
unerring judgment and decision. His 
undisputed rank as leader of founda- 
tion engineering in the United States 
testified to the genius and unremitting 
effort that he 
field of work. 


degrees of 


applied to his special 


PERSONAL 





Wattace L. Braun is now traffic 


engineer for the city of Baltimore. 


Francis J. McDonatp has been ap- 
pointed project engineer in the offices 
of the state 
Franklin, Pa. 


highway department in 


WEEK - 


July 15, 1937 


Jor Carney is now city engineer 
Blythville, Ark. 
C. C. STEVENSON, city enginee) 
Boise, Idaho, for 25 years, has retir 


J. F. MeBirney became city e 
neer of Boise. Idaho, June 1. 


Josern LeBLAnc has been appointed 
superintendent of roads for the city 
Montreal. 


L. M. FrepertceK has been instr 
tor in civil engineering at Toledo | 
versity in Toledo. Ohio. 

L. W. Hine, Akron, is general sup 
intendent of WPA projects in Cosh 
ton county, Ohio. 


J. Epwarpbs, Jr.. is now superint: 
dent of the Monongah division of 1 
Baltimore & Ohio Railway. 


Grorce H. Massey is District of ( 


lumbia and Maryland representatiy: 
for the Kentucky Rock Asphalt Ins 
tute. 


Leo I 


resident engineer of the U. 


LAINE has become Memph . 
S. Geolog 
cal Survey, succeeding H. G. Thomas 
son. 


H. G. THomasson, Memphis re: 
dent engineer of the U. S. Geological 
Survey August 1936, has bee: 
transferred to Fort Smith, Ark. 


since 


J. Scorr 
U. S. cadastral 
Mont.. has retired 
service, 


district 
Helena 


years ot 


fourth 
engineer at 
after 34 


HARRISON, 


Huco Zapp, assistant county engi 
neer for Harris county, Houston, Texas 
has been named county engineer, term 
extending to Jan. 1, 1938. 


H. C. Titzey, Missoula, Mont., di- 
vision engineer of the Montana high 
way department for the past six years. 
is now construction engineer of the 
highway department at Helena. 


C. D. Wittiams, formerly in the en- 
gineering department of the New York 
Central Railroad, is an associate pro 
fessor of structural engineering at 
Fenn College, Cleveland. 


Masor Georce J. Nowp, engineer in 
charge of the Albany office of the U. 5 
Engineers since the first of the yea 
has been assigned as district enginee! 
of the newly created Binghamton dis 
trict office, effective July 1. 


Water Winters has been appointed 
Whatcom county engineer at Belling- 
ham, Wash. He has been chief deputy 
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AGFA ANSCO COMPLETES NEW FILM WAREHOUSE 


Y 
I ILM WAREHOUSE embodying many 
modern features has been completed 
by the Agfa Ansco Corp. at Bingham- 
ton, N. Y. As requirements for a ware- 
house for finished goods in the film 
industry are almost as exacting as those 
of a manufacturing plant proper. the 
features of this warehouse include an 
automatic freight elevator, highly mod- 
ern air conditioning and humidifying 
systems, and carefully designed precau- 


Thurston county engineer at Olym- 
pia, Wash., for the past seven years. 


Ep. J. HENEN is city engineer at 
Great Falls, Mont. 








OBITUARY 


————ooOooeeeeeee—oo 


Gitpert R. MILeEs, city engineer of 
Olean, N. Y., died June 30. 


Watton Rowton, 54, construction 
engineer, died recently in Lakewood, 
Ohio. 


Ernest H. Hutt, civil engineer and 
naval architect, died recently in New 
York at the age of 54. 


Ratpu W. Hott, for many years a 
prominent contractor and architect at 
Nashua, N. H., died there June 30 fol- 
lowing an automobile accident. 


Guy A. Byars, district engineer of 
the 9th Road District of Kentucky, was 
killed in an automobile accident June 
30, near Harlan, Ky. Mr. Byars was 
52 years old. 


Frank Tweepy, former topographic 
engineer in the United States Geolog- 


tions against sweating of walls and 
windows. Since Binghamton has ex- 
perienced two serious floods in recent 
years, the lower floor of the warehouse, 
which is exposed to this danger, will 
be used for packing, shipping and simi- 
lar operations, while the upper floors 
will serve for the storage of film, paper, 
chemicals, cameras and other photo- 
graphic accessories. All electric wiring 
below flood level is waterproof. 


ical Survey, who spent forty-three years 
in the service of the government, died 
July 5 in Washington at the age of 83. 


FRANK FE. McConne tt, 47, civil en- 
gineer and former consulting engineer 
on several government projects, in- 
cluding the preliminary work on 
Boulder Dam, died June 21. 


ALLAN J. McDoucaALp, retired Mon- 
treal railroad contractor, died there 
June 16 at the age of 61. Mr. McDou- 
gald was engaged in building a section 
of the National Transcontinental R. R. 
(now part of the C. N. R.) in Western 
Ontario. 


Wittiam T. Martersteck,. 67, Lake- 
wood, Ohio, construction engineer, died 
recently in Cleveland. He was engi- 
neer in charge of an addition to the 
Massillon Rolling Mills in 1914 and be- 
fore that was chief engineer of the 
Sharon Steel Hoop Co., Youngstown, 
Ohio. 


Cuartes BrossMAnn, Indianapolis 
consulting engineer, died June 30 at 
Monticello, Ind., at the age of 60. 
Mr. Brossmann did most of his consult- 
ing work in waterworks systems, power 
plants and sewage treatment works. 


E 
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For more than twenty years he was sec- 
retary of the Indiana Engineering So- 


ciety. and at the time of his death was 


president of the Indiana Section of the 
(American Society of Civil Engineers 


Cuarzes €. Fotsom, 55. engineer in 
charge of improvement work on the 
Missouri river from Rulo, Nebr.. to St. 


Louis. died in Kansas City recently. 
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CALENDAR OF MEETINGS 


_ = = 


AMERICAN Society oF Civit Ener 
NEERS. annnal convention. Detroit, 


Mich.. July 21-24. 


\mertcaAn Warer Works Assocta- 
rion, Central States Section, Dearborn, 
Mich.. August 18-20; North Carolina 
Section. Wilmington. N. C.. August 
26-28. Rocky Mountain Section, Santa 
Fe, N. M.. September 20-22. 


Catirornia Sewace Works Assoct- 
ATION, annual convention, San Jose, 
Cal., September 13-14. 


New Eneranp Water Works As- 
SOCIATION, annual convention, Poland 
Spring. Me., September 21-24. 


OFFICERS ELECTED 


Harotp W. Hupson has been elected 
president of the New York Section, 
Metropolitan section of the American 
Society of Civil Engineers. Other 
officers elected are: R. E. Bakenhus, 
vice-president; J. F. Langthorn, treas- 
urer; Joseph W. Barker, William 
Heyman, Thorndike Saville, directors. 
The above officers, together with Harry 
D. Winsor, vice-president; William J. 
Shea, secretary; George W. Burpee, 
Victor Gelineau, and E. P. Goodrich, 
directors; and Van Tuyl Boughton and 
Lesiie G. Holleran, past presidents, 
comprise the board of directors for the 
year 1937-38. 

Tuomas J. SkINKER is president of 
the Engineers Club of St. Louis. 


Air-ConpITIONING regulations — will 
be sought by the National Conference 
of Building Officials, which met in 
Cleveland early in June. Frank C. 
Keller, president, of New York City, 
announced at the meeting that he 
would appoint a committee to work 
with the American Society of Heating 
and Ventilating Engineers on such reg- 
ulations. 


Frep L. Plummer, consulting engi- 
neer and associate professor of struc- 
tural engineering at the Case School of 
Applied Science, has been elected 
president of the Cleveland Engineering 
Society, and Ward Harrison, director 
of engineering, General Electric Co., is 
vice-president. 
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CON TRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 





CONSTRUCTION. GEORGIA 





HIGHWAY 


OWNER: Georgia Highway Dept.; Federal aid project. 
PROJECT: 


facing and three bridges, including 160.383 cu.yd. excava- 


Construction of 12.5 miles of bituminous sur- 


tion on the Macon-Columbus highway in Talbot Co. Ga. 


BIDS: Five bids were opened June 4, 1937, ranging from 
contract low 16 to a high of $296,081, with con- 


tract scheduled for completion within 250 days and mini- 


of $278. 
mum hourly wage rates stipulated of 20c. for common and 
50c. for skilled labor and all materials required for con- 
struction furnished by the contractor. 


LOW BIDDERS: 

1. J. W. Gwinn Co. Inc., Birmingham, 
$278.116 
290.961 


292.126 


(contract) eee eee ee ee 
2. Hardway Const. Co. Columbus, Ga.. 


3. W. L. Cobb Const. Co. Decatur, Ga.......... 


Unir Prices 


(Juan I 4 >) 
147.906 acre $40 $50.70 
2, S00 acre 7 0.00 


147,700 y 


unit ‘ 
10,423 « 


1,600 
140 
l 


600 
100 
150 

1 
100 
OO 


44. Erection, struct. steel 


GRADE CROSSING, MAINE 


OWNER: State Highway Commission; L. D. Barrows, Chi: 
Engineer, Augusta, Me. 

PROJECT: Construction of 376 ft. crossing 18 ft. abo 
B&M.RR. 3% miles from Biddeford on Route 1. Structur 
and approaches total 1970 ft. overall, the former comprising 
a 6 span continuous I-beam bridge with 2 roadway lanes 
22 ft. each, and 2-3 ft. sidewalks. 

BIDS: Opened June 2, 1937. received on _ the 
structural steel portion and 12 on the concrete with the 
former ranging from a low of $42,800 to a high of $50,720 
and the latter from $139,215 to $229,902. 

CONDITIONS: Contract is scheduled for completion in 180 
days with minimum wage rates stipulated of 40c. per hr 
for common and 80c. for skilled labor. Borings indicate 10 
ft. firm clay overlying muck to ledge and due to 35 ft. fill a 
relief ditch will be dug through the clay and into the muck 
at toe of slope to relieve fill pressure and allow muck dis. 
placement. All materials and labor other than for stee! 


Six were 


field painting to be furnished by contractor. 


LOW BIDDERS: (Structural steel) 
1. American Bridge Co. Boston, Mass.........  $42.800 
2. Bethlehem Steel Co. Bethlehem, Pa......... 43.280 
3. Harris Struct. Steel Co. New York, N. Y..... 48.800 

(Concrete and earthwork ) 
1. Concrete Const. Co. & Cerulli Const. Co. 
PERO RENO. =) .21 amine’ ss CNG ke ak a wee Nabe 
2. Dominic M. Bernardi, Wellesley, Mass...... 
3. Wyman & Simpson Inc. Augusta, Me........ 


$139,215 
140.547 
147,127 


Unir Prices 


Item Quar 1) 2) 


CONCRETE AND EARTHWORK 


. Maintain traffic $2 000. 0081 , 000. 00$4,650.00 
Channel diversion 150 ©. y 60 1.09 1.00 
Cofferdams a 700.00 800.00 240.00 

. Piles, round wooden 2,000 | 71 50 60 
Concrete in abutments 230 ©. 3 75 00 10.( 
Concrete in piers... 440 } 00 12.00 

. Conc. roadway, 8. w. slabs 1,210 ¢. 3 j 00 19.50 

&. Cone. wearing surface 170 ¢. ) 00 7.00 

Concrete rail 754 f 3.26 2.00 3.00 
( 700 bl ‘ 2. 56 2.70 
1 O00 Tb .0545 035 O4 
Reinf. steel, set 000 0075 01 
Backfill 350 y. “4 60 Oo 
Fill in approaches 115,000 ¢. 3 A .39 
. Gravel base ; 3,500 ¢. 3 wi 50 
Gravel surfacing 700 b 1 60 l 
Bit. macad. surtacing 570 ’ 60 5 
Guard rail >, 250 |. f : 38 
. Anchorages, bridge . . te f 2.00 20 
. Anchorages, outside te : 9.00 10 
. Building tile 000 f : oon 
Steel hangers... OO Ib .14 
3. Wire mesh ae 32.000 f J 05 
Cast iron drains Se 00 
Steel piles, 53 Ib 2 800 2 ¢ 2.10 
. Steel piles, 42 lb S00 ; 70 
Steel pile caps ; i 9, 200 

8. Concrete culvert 260 
. Loam . . 600 
. Sodding c<e ° aU) 

. Timber drains, chutes 9M 


ement 


teinf. steel, furnish 2ti4 
204 


$2. Excav. relief ditches 000 


. Remove conc. driveway 270 

. Cobble gutter 100 s 
Cone, culvert headwalls 4c. 

. Remove top slab, culvert L. § 

. Excav. structures 1,000 ¢. y. 
Excay. pipe culv. struct ’ 300 ¢. y. 
Seeding 115 M.,s.f. 

. Fill relief ditch 4.000 ©. y. 
Emulsified asphalt 20,000 gal. 
Reinf. conc. pipe, 18 in 72 1, f. 


STRUCTURAL STEEL 
800 ,000 Ib. 


043 
800 , 000 Ib. Ol 


Struct. steel, riveted 


( Additional Contract Unit Prices on second following page) 








